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fonsuiting engineer 


Example 


T. CORTLANDT WILLIAMS, executive vice president of 
Stone & Webster Engineering Corporation, is a quiet, 
genial, but dynamic example of what produces results in a 
major engineering and construction firm—a firm with far-flung 
interests that must be kept moving smoothly round the clock. 
He has spent two-thirds of his 3l-year career with S&W 
in the field on a wide variety of construction jobs. He became 
a home-office executive 10 years ago, directly following com- 


—Continued on page 6 











FLUE GAS COMPOSITION 





EXCESS AIR 


Prevent heat loss up the stack. Too much or too 
little excess air means big money in today’s boiler 
plant. It’s important to know and control excess air 
exactly—regardless of load or fuel changes. 


Burn multiple fuels efficiently 


When switching from one fuel to another or burning 
more than one fuel at the same time, only an Oxygen 
Recorder gives you an undistorted picture of excess 
air. It measures O, directly and continuously, with- 
out recalibration. 


Hundreds of companies are reaping large savings 
with Hays Electronic type Oxygen Recorders in . 
their boiler plants. Flue gas sampling systems fit a seas Sons > ies ere 


Veriflow Meters and Veritro! 


wide variety of installations. = canes donde 
Combustion Test Sets 


With the Hays Electronic type Oxygen Recorder Snctaste inggen Recenter 
you get continuous, highly accurate indication and eens ers 
recording ... complete compensation for tempera- seated 


ture and pressure effects . . . freedom from chemicals 


or hazardous fuel burning in the analyzing process 

. . . Swift, sure electronic operation. 

Write today for Hays Bulletin 52-829-56. Also ask ' 
co Ri 


for a dramatic comparison graph which shows that rion 
the relationship between O, and excess air is practi- 
cally constant for different fuels. MICHIGAN CITY 32, IN ‘ANA 
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Dynamic Example 


—Starts on front cover 


pletion of his work as project 
manager on S&W’s portion of 
the huge construction that 
made possible the atomic en- 
ergy facilities at Oak Ridge, 
Tenn., and the city of 75,000 
which housed its original workers. 

Rising from his first job as an instrument man to 
his present position has made Cort Williams keenly 
sensitive to the complex problem of bringing ma- 
terials, engineering information, and the skills of 
people together in a coordinated effort. He consid- 
ers his job to be building and maintaining the high 
spirit of organization teamwork necessary to meet 
this challenge. 

Williams has a very real comprehension of the 
problems faced by younger engineers and of how to 
help them help them- 
selves. He believes in en- 
couraging men who are 
starting their engineering 
careers to quickly assume 
responsibilities to the lim- 
its their own judgment 
dictates. They should 
demonstrate their initia- a IE 
tive and ingenuity by wh OP -a _ 
developing new and bet- 
ter ways of doing old 
and familiar tasks, us- 
ing the past only as a foundation for the future. He 
smilingly offers one bit of homey counsel to younger 
engineers: if their opinions and suggestions are not 
sought by older and more experienced people on 
the job, they may well be in the wrong business. 

Williams frequently puffs on a pipe and squints 
with friendly, quizzical eyes through the smoke. 
Talking through the haze, he’ll say he believes that 
the foundation upon which S&W has been built 
rests on the process of taking younger men and en- 
couraging them to assume responsibilities in line 
with their experience, of providing opportunities 
for them to demonstrate their qualities of leadership 
and initiative, and of advancing them steadily as 
their experience develops. As he himself puts it, 
“It is human nature that we are never quite so 
proud of anyone as the one we ourselves can feel 


we have helped a bit.” 


ME From Bucknell 


Born in 1897 at Vineland, New Jersey, Cort 
Williams attended his local high school and there 
participated in athletics, an activity he carried over 
into his college years. He entered Bucknell Uni- 
versity at Lewisburg, Pennsylvania, in 1916 and was 
graduated in 1920 with the degree of BS in ME. Last 
June, Bucknell gave him an honorary ME degree. 
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He was first introduced to an S&W project in 1923 
at Camden, New Jersey, where an industrial plant 
was being extended. Less than one year later, he 
was a chief mechanical inspector on a power sta- 
tion in Massachusetts. And by the time mid-1925 
arrived, the young man who was a good listener as 
well as a question raiser, was an S&W resident en- 
gineer in charge of the field engineering work for 
the construction of a steam power plant in Texas, 

Williams became part of the Boston executive 
staff in May, 1944. He still travels extensively to in- 
spect company projects. 

This grey-haired, but youthful-acting and -look- 
ing executive is still somewhat surprised that en- 
gineers are initially taught to think independently 
as “rugged individualists” and yet they readily sit 
down and think through a course of action on which 
all will agree. He sees his own particular job as 
something akin to a catalytic agent in this process. 
It defies exact definition, but anyone who works, 
with Cort Williams finds 
himself being encouraged 
to advance his own views. 

Today, with such monu- 
mental tasks as the 1942- 
44 work on Oak Ridge 
and other comparable jobs 
behind him, Cort Williams 
looks at the future with 
assurance. With the tre- 
mendous and continuing 
technological development 
taking place in this great 
country, he feels the only problem is to recognize 
and evaluate it properly and to develop people with 
the courage and the vision and the abilities to meet 
the requirements as they arise. 


More Hobbies 


Williams says that for “a man with practically no 
spare time” he has “more hobbies than anybody!” 
On his office wall are some of the many color pho- 
tos he has taken. At home is a small studio and 
some of his oils; “terrible art but lots of fun try- 
ing,” he says. In his basement is a fully equipped 
shop; “no time to make anything but it’s fun just 
to watch the motors run!” On Martha’s Vineyard he 
has a summer cottage and a fishing boat; six miles 
of water separate him from “the continent.” He does 
more relaxing per hour here than he does anywhere 
else. 

Williams likes young people, sees a great future 
for them, and refrains from oldster-primed a:dvice 
on most counts. But he feels that if young men 
starting out in engineering find themselves <oing 
work that they enjoy, working with associates they 
enjoy, they will inevitably get that chin-lifting 
sense of accomplishment which is just another way 
of saying they are well on their way to getiing 4 
lot out of life. 
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Eirama Power Station, 
Duquesne Light Company 
Designed by— 

Duquesne Light Company 
Genera! Contractor— 

Dravo Construction Company 
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COAL HANDLING STRUCTURES include crusher building, 
containing machines which crush coal before transfer to bunkers, and 
transfer building. Both are sheathed with readily available Alcoa 
Industrial Roofing and Siding because of its resistance 

to the corrosive action of coal dust and water. 


16 GA. ALUM 
1a" FIBERGLAS INSULATION 
14 GA ALUM 


9%" x's” PLATE 
ALUM JOINT COVER 
s EXTRUDED ALUM 


« BENT ALUM PLATE 
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+ 2°02" TYPICAL PANEL WIDTH ~ 


BOILER ROOM WALLS are Robertson Q-panels, two feet wide, 
3% inches thick, sixteen feet long. Glass fiber cord provides 
insulating value equivalent to that of 12-inch brick and hollow tile 
masonry wall. Panel exteriors are fluted Alcoa Aluminum Sheet, 
interiors are faced with flat Alcoa Aluminum Sheet. 


CONTROL HOUSE and west wall of turbine room required 

walls that would pass four-hour fire test. Insulated precast concrete 
panels were used as core. Sandwich-type construction features 
two layers of concrete with two inches of cellular glass 

between. Weather facing is Alcoa Aluminum Sheet 

matching other walls in appearance. 


INCRETE PANEL CONSISTING 
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Flange Connected 


WATER GAGES 


The Answer to 
High Pressure 
Gauge Problems 

























Flanges eliminate end stems and stuffing 
boxes 

Welded construction assures permanent 
tightness 

Return bend provides greater flexibility 
for expansion 

Improved gauge valves for pressures to 
2500 psi 

Support tube eliminates stresses in 
drum nozzle 


Bi-color or clear vision 
Sectional gauge glass reduces breakage 
Single or separated center plate 


As can be seen in the illustration, this different 
engineering _— solves three major 
problems in high pressure water gauges... . 
tightness . . . expansion and stress . . . and 
glass breakage. Additional important advan- 
tages are maximum level visibility with mini- 
mum nozzle spacing . . . and more accurate 
reading. The uninsulated bend provides suffi- 
cient condensing area to assure active circula- 
tion of hot condensate through the gauge. This 
maintains the gauge at higher temperature so 
there is less difference between boiler water 
and gauge water density. That and the shorter 
gauge assure greater accuracy. For further 
information use coupon below. 
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DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 
Diamond Specialty Limited—Windsor, Ont. 








Shortage of Engineers 
Sir: 

After reading your recent column 
(“Scraps & Shavings”—Feb.) on the 
shortage of engineers, I thought you 
might like to see the enclosed news 
release on the average starting pay 
of mid-year engineering graduates 
at Illinois Tech. 

We would be pleased to supply you 
with any other information needed 
along this line. 

Victor J. Danilov 

Supervisor 

Armour Research Foundation 

of Illinois Institute of Technology 

@ AVERAGE SALARY, $362 PER MONTH. 

WE AGREE THAT THERE IS A SHORT- 

AGE OF NEW GRADUATES — DO NOT 

AGREE THAT THERE IS ANY SHORTAGE 
OF ENGINEERS—ED. 


Sir: 

Congratulations to you and your 
staff on the top notch job being done 
in publishing your attractive publi- 
cation, CONSULTING ENGINEER. 

I would like your permission to re- 
print the February, 1954 “Scraps & 
Shavings” editorial on the shortage 
of engineers in a future issue of the 
Engineers’ Society of Milwaukee’s 
monthly publication Milwaukee En- 
gineering. 

William H. Evans 
Managing Editor 
Engineers’ Society of Milwaukee 
Milwaukee 8, Wisconsin 
@ PERMISSION GRANTED—ED. 


Sir: 

I would like permission to reprint 
with acknowledgment your “Scraps 
and Shavings” column from Page 14 
of the ConsutTInGc ENGINEER, Volume 
III, Number 2, February, 1954. This 
would be printed in our association 
publication, The Integrator. 

R. Habermann, Jr. 

Editor 

The Integrator 

Schenectady 5, New York 

@ AGAIN, PERMISSION GRANTED—ED. 





READERS’ 
COMMENT 





Union Supporter 
Sir: 

Permit me to add my little contri- 
bution to the question of the union- 
ization of engineers in connection 
with the article by Mr. Shumaker in 
your January 1954 issue. 

At the beginning of the article Mr. 
Shumaker tries to present a horrify- 
ing picture of the possibility of en- 
gineers going on strike. He appar- 
ently had no idea of the envy and 
satisfaction of most of the engineers 
who read about the success of engi- 
neers who struck together with the 
other workers at the Arma Plant in 
Long Island. 

Mr. Shumaker concedes that the 
less-than-average engineer would 
gain through collective bargaining 
“at the expense of the above average 
individuals.” Here Mr. Shumaker 
displays partly a great lack of im- 
agination, and a great ignorance of 
facts. Not only is it possible to de- 
sign an organization that considers 
the individual qualities of its mem- 
bers, but there are qute a few such 
organizations in fields in which in- 
dividual performance means every- 
thing. I refer to the Actors’ Equity 
union to which all actors of the 
theater belong, also to the union of 
the movie artists in Hollywood, and 
to the American League of Musical 
Artists, an organization of the great- 
est solo artists, which is different 
from Petrillo’s Associated Musicians 
of America, A.F. of L., which has 
only orchestra musicians as its mem- 
bers. Unions regulate minimum 
salaries only, and no union ever pre- 
vented an employer from paying 
more to a better man, provided that 
man did not endanger the employ- 
ment of the others. 

Now we are coming to the inter- 
ests of the self-employed consu!ting 
engineer which your publicaticn 1s 
supposed to represent. Many an en- 
gineer leaves his employment and 
starts a consulting practice because 
he is underpaid and hopes tha he 
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will accomplish more as a consultant. 
Such an engineer constitutes the 
worst kind of competition to other 
consulting engineers already estab- 
lished as such because being a be- 
ginner he will undertake engineer- 
ing work at a fee below that estab- 
lished by the various engineering 
societies. Here we may just as well 
point out that Mr. Shumaker con- 
demns the fixing of remunerations 
for employee engineers while for- 
getting that most of the professional 
engineering societies, first of all the 
American Institute of Consulting 
Engineers publish fee schedules. 

Right now a mediocre engineer of 
about 32 years earns as much as an 
electrician or steamfitter in spite of 
the great shortage of engineers. 
When a new generation of engineers 
grows up, the relative material posi- 
tion of the engineer is very likely to 
become worse. He will be ground 
between the two millstones: on one 
hand low salaries due to lack of or- 
ganization, on the other hand high 
cost of living due to the unionization 
of labor. This will lead to another 
shortage of engineers, also the qual- 
ity of people choosing engineering 
for their life’s work will suffer, and 
so will their accomplishments. 

I hope that if you are guided by the 
intellectual honesty behooving the 
editor of an engineering magazine 
you will publish the above lines, 
also the contents of the paragraphs 
marked red on the enclosures. This 
writer, like most all employee engi- 
neers, is under too much terror to 
sign his name, so kindly excuse this 
omission, which, by the way, does 
not mean anything. 


@ IT IS NOT THE GENERAL PRACTICE 
OF CONSULTING ENGINEER TO PUB- 
LISH UNSIGNED LETTERS. NAMES 
WILL BE WITHHELD UPON REQUEST 
OF THE WRITER. — ED. 


Information Please 
Sir: 

Your article on the activities of the 
New York Association of Consult- 
ing Engineers in the March 1954 Edi- 
tion shows an excellent example of 
Cooperation between the Engineer- 
ing Profession and the Architectural 
Profession. 

We will appreciate having you 
send us the name and address... . 

James N. DeSerio, P. E. 

Consulting Engineer 

Buffalo 2, New York 

* BURNSIDE R. VALUE, PRESIDENT; 

Vv. L. FALOTICO, VICE PRESIDENT: 

JOHN M. PRYKE, SECRETARY; HARRY 

H, BOND, TREASURER. ADDRESS; 220 

EAST 42nd STREET, NEW YORK 17, 
NY. — ED. 
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the new 
Type “‘DE”’ 
Coffin turbo pump 


Superbly engineered to keep pace with increasing 
steam pressures, the new type “DE” is a highly effi- 
cient single-stage, high-speed, steam turbine-driven 
centrifugal boiler feed pump. 

At no extra cost, unit is equipped with both a speed- 
limiting governor and a pressure regulator operated 
by a powerful oil relay which prevents over-speeding 
and provides shut-down upon loss of oil. 


The unit has varied industrial uses, particularly in 
the oil and chemical fields for boiler feed and other 
services. The pump covers a Volumetric Range to 
800 GPM, Discharge Pressure to 1000 PSIG, Steam 
Temperatures to 850° F., Exhaust Pres- 
sures to 80 PSIG, and Liquid Tempera- 
tures to 325° F. For special installations 
these ratings can be exceeded. 









































































































Write for the new, 6 page Illustrated “DE” Bulletin § 154. 
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326 South Dean Street Englewood, New Jersey 





Cable Address: COFCO 
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I-T-E System Analyzer, with console metering desk, arranged 
for 21 generators and approximately 450 circuit components. 


I-T-E continues to support America’s greatest electrical expansion 


KWHR capacity has doubled in the last ten years. 
Present trends indicate another doubling in the 
decade to come. More effective equipment for 
system planning, as well as new power- 
generation, transmission, and distribution 
equipment, will be required to handle this vastly 
increasing capacity. 


Recognizing the need for more effective plan- 
ning equipment, the I-T-E Circuit Breaker 
‘Company is making available a complete line 
of power system analyzers, designed for utmost 
accuracy and speed of operation. These 
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analyzers provide solutions to system problems 
resulting from rapid growth and intercon- 
nections, and afford studies otherwise too 
difficult because of limited technical manpower 
and time. These units incorporate features 
covered by the patents and latest designs of 
Professor E. B. Phillips, University of Kansas. 


I-T-E thus continues to support industry 
by providing more products, broader lines, 
and increased production of the finest- 
quality equipment. 
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of POWER SYSTEM ANALYZERS 






























































@ 60 CYCLE POWER SUPPLY ®@ COMPACT DESIGN 
@ GREATER ACCURACY @ MINIMUM MAINTENANCE 
FASTER OPERATION @ SIMPLIFIED INSTALLATION 





For details, contact the I-T-E Field office nearest you. Look 
in your Classified Directory under “Electric Equipment.” 
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I-T-E CIRCUIT BREAKER COMPANY 


19TH AND HAMILTON STS., PHILADELPHIA 30, PA. 


SYSTEM ANALYZERS 





13 








THE AMERICAN CHEMICAL SOCIETY has 

turned down the application for membership 
of Irene Joloit-Curie, the French scientist. This has 
caused quite a stir among the editors of the Bulle- 
tin of the Atomic Scientist, who do not think that 
a person’s political affiliation should have anything 
to do with his qualification for membership in a 
technical society. The editors of the Bulletin wrote 
a rather good piece explaining their position, and 
while we would disagree with them on some of 
their minor arguments, we agree that it was particu- 
larly stupid of the American Chemical Society to 
make a cause celebre of the application for mem- 
bership by an obviously technically qualified and 
widely known scientist. 

The American Chemical Society turned down 
the application because of Madame Joliot-Curie’s 
communist activity. We wonder just what harm she 
could have done the Society or our National secur- 
ity by belonging to this Society. About the only 
thing she could have got out of the membership 
would have been some of the Society’s publications, 
which she can still subscribe to as a non-member 
at a slight additional cost. We would be willing to 
place a small wager that she or one of her associ- 
ates is now receiving most of the publications of 
the American Chemical Society. 

We agree with the action of ACS to the extent 
that we can see no good reason why potential, or 
actual enemies should be given membership in 
scientific societies or should be kept up-to-date on 
our research and developments by mailing them 
the very latest printed papers. We object to pass- 
ing out this material to the extent that Consutt- 
ING ENGINEER does not comply with requests for 
copies of tear sheets which come from foreign coun- 
tries unless they are requested by obviously re- 
sponsible employees of reputable firms. We really 
do not labor under the delusion that these restric- 
tions keep our book, or any other magazines whose 
publishers follow that same policy, out of the hands 
of communists. It is merely that we are going along 
with the ideas of the State Department and the De- 
partment of Defense, that if objectionable groups in 
foreign countries do want our publications, they 
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should have to go to the trouble of getting hold of a 
copy through other than the simple means of writ- 
ing to us and asking for one. We cannot control 
the ultimate destination of every copy which leaves 
the press, but we don’t need to put ourselves out to 
be helpful to those groups. 

On the other hand, we wonder about the Ameri- 
can Chemical Society’s action against Madame 
Joliot-Curie in that they do not seem to be inclined 
to turn down other foreign applicants for member- 
ship—and we seriously doubt that they: fully in- 
vestigate the political background of those other 
applicants. 

The most recent issue of Standard Rate & Data 
shows that The American Chemical Society pub- 
lishes Analytical Chemistry, Chemical Abstracts, 
Chemical and Engineering News, Industrial and 
Engineering Chemistry, Agricultural and Food 
Chemistry, and the Journal of the American Chemi- 
cal Society. Foreign circulation on only three of 
these is given, but there are 8003 copies of In- 
dustrial and Engineering Chemistry, 6833 copies of 
Analytical Chemistry, and 3935 copies of Chemical 
and Engineering News sent out of the United States 
each month by the publishers. We understand that 
many of these go to locations where it is not only 
popular but very nearly essential to be a commu- 
nist or at least sympathetic. 

The illogical position of the American Chemical 
Society lies in its having turned down the applica- 
tion of a prominent scientist—for communist activ- 
ity—while at the same time having on its roles 
many less qualified foreign members, a percentage 
of whom are no doubt red enough to make Madame 
Joliot-Curie seem just a little left of blushing pink. 
Further, it would seem that if ASC has suddenly 
decided that it should begin to peek over its mem- 
ber’s political shoulders, it could at least have put 
itself into a better position by cutting the flow of 
its publications to countries who make no bones 
about being communistic. 

On top of this, the Society makes it plain that the 
Joliot-Curie case does not signify that it intends to 
keep out all communists. The logic of that position 
escapes us entirely. = 
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FCONOMIC 
WEWS 
NOTES 


E.9. Mac Donald 


INDUSTRIAL ECONOMIST 


) RADIOS, REACTORS, RIBBON—It hasn't reached 
the mail-order catalog stage yet, but you can buy 
a nuclear reactor from a catalog. North American Avia- 
tion's atomic energy research department has published 
a brochure of illustrations and specifications to guide 
industrial, scientific, and medical buyers interested in a 
low-cost neutron source for general research purposes, a 
source of neutron beams for biological or therapeutic 
uses, or a source of neutron beams for radioactive chemi- 
cals and isotopes. Since it's custom work, there are no 
price quotations. 


JOHN Q. NOSTRADAMUS—While not in the 

same class with old Nostradamus's crystal ball, the 
annual survey of consumer finances by the Board of 
Governors of the Federal Reserve System is one of the 
best indicators of attitudes and possible actions of the 
most important factor in any business—John Q. Public. 
The preliminary report on the survey, which is eagerly 
awaited as a guide to consumer buying trends, indicates 
that on the whole, consumer wos mn plans are down 
compared with the record-year 1953 but are satisfac- 
tory in comparison with other relatively good years. 


EXPENSIVE OBSOLESCENCE—Mr. F. Geier, presi- 

dent of Cincinnati Milling Machine Co., in an in- 
eview with U.S. News & World Report, (Mar. 12, 1954) 
held that there are about one and a quarter million 
achine tools in this country that should be regarded as 
obsolete. He estimated that replacing them with avail- 
able up-to-date machines that would be a third more pro- 


ductive would result in savings of direct costs alone of 
91.5 billion. 


|) LEASE-PURCHASE—The availability of leasing 

and deferred payment plans for acquiring indus- 
_ trial equipment has been extended to the giant 
ettile field. Warner & Swasey and the Universal Wind- 
ng Co., for example, have announced plans for acquiring 
extile machinery without plunking down the full purchase 
price. Elimination of the investment ordinarily required 
0 obtain new machinery could have some interesting 
ects on the amount of obsolete equipment in use— 
nd on competition. 


SKY TAXIS—Possible sites for heliports in Baltimore 
are described and located in a report recently 
leased by the Baltimore City Planning Commission. 
A Study of Heliports for Baltimore City" considers 
so present and future requirements of these airports 
tomorrow and traces inter-city and intra-city air routes. 


) INTERESTING STUDY—The Machinery & Allied 
Products Institute has presented in its Capital 
p0ods Review a number of approaches to the problem 
determining the current position of the capil goods 
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industries. Changes in the relative importance of business 
capital outlays to the total 7 production of goods 


and services were considered in the February 1954 issue. 
This approach indicated that postwar plant and equip- 
ment outlays combined have not accounted for more 
than a normal percentage of the gross private product. 
There was no suggestion of excessive investment since the 
War nor any indication that the recent rate of plant and 
equipment investment is an unsustainable one. 


ETT-100—Is the little name given to a big-brained 

electronic computer recently put into operation at 
Stevens Institute of Technology at Hoboken, N.J. Built 
at the college to aid research on naval and aircraft, the 
computer has a capacity 60% greater than similar ma- 
chines. Able to handle differential equations, ETT-100 
can be used in research on moving objects. 


[ BIG MONEY—A survey by the Municipal Finance 
Officers Association shows that 141 municipalities 
have planned capital projects for the next five years 
that will have a total cost of almost $5 billion. Twenty- 
four percent of this amount will be spent this year, 20%, 
next year, 17% in 1956, 16% in both 1957 and 1958, 
and 7% is unscheduled. Significantly, the projects repre- 
sent needs and not make-work, and financing is not re- 
garded as a particular problem. 


NO DREAM—It may be "old hat" to many en- 

gineers, but to laymen and most factory owners, 
the concept of the fully automatic factory is still strictly 
Buck Rogers stuff. Appearing before a meeting of the 
Institute of Radio Engineers, Mr. G. Post, Chief Engi- 
neer of General Cybernetics Associates, stated that the 
fully automatic plant is no longer in the realm of specula- 
tion and is available to any manufacturer willing and 
able to meet its cost. Comes the day of automatic 
factories there will be some new economic and sociological 
problems to be ironed out. 


PROTECTIVE CONSTRUCTION—The 100% ac- 

celerated amortization allowed by the Government 
on plant construction designed to minimize bomb damage 
has been extended to construction in all 193 target areas 
designated by the Civil Defense Administration, and 
the minimum outlay requirement of $25,000 has been 
dropped. Eligibility is based on production of items for 
which ODM has created expansion goals. 


[> INVESTMENT STIMULUS?—Expected to start the 
year out strong and weaken later on, plant and 
equipment outlays were estimated to be set for a 4% 
decline this year. Analysts are rechecking to see if such 
provisions in the recent tax revision bill as those for 
changes in taking depreciation might not stimulate 
greater investment this year in new plant and equipment. 
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INDUSTRY FACES still the problems of investment and operating costs on | 
the one hand and the problems of revenue from the sale of products on the | 
other; these problems will have to be solved before any private company can : 
seriously consider investing substantial amounts of money in atomic power 
plants—such are the views of R. L. Doan, manager of Phillips Petroleum's 
atomic energy division. 


APPARENTLY THE TIME is right according to Duquesne Light Company of 
Pittsburgh. They have offered the AEC a site for a power reactor rated up- 
wards of 60,000 kw; they would operate the electric generating plant at no 
cost to the government. Further, they offer to operate the reactor part of 
the plant, paying the labor costs entailed; they will assume $5 million of 
the research, development, and construction costs of the reactor portion of 
the plant; they will pay the AEC 48.3 cents for each million Btu of steam 
used in the turbines, this rate advancing annually to 60.3 cents after five 
years; and Duquesne waives any reimbursement resulting from a termination 
of the contract. It is estimated that this arrangement will save the 
government some $30 million in its projected five-year program to advance 
reactor technology. 


NORTH AMERICAN Aviation is also joining the AEC'’s five-year reactor 
program by following up its initial work on the sodium-graphite reactor in 
building a 20,000-kw unit (without equipment for generating electricity). 
This is a $10 million project in which North American is picking up $2.5 
million of the tab. 


FIVE TECHNOLOGIES are being followed in the AEC’s new program. Duquesne 
is taking up the pressurized water reactor in its proposal; North American 
is working with the sodium-graphite reactor. Still to be investigated 
further is the breeder reactor, the experimental boiling water reactor, and 
the homogenous reactor. The AEC is also looking for bidders who will take 
a fixed-price contract to develop a package atomic power plant for military 
use; the reactor would probably use enriched uranium fuel and be moderated 
as well as cooled by ordinary water under pressure. 


OTHER COUNTRIES are also going ahead with their own reactor work. A 
quick look around shows such projects as Great Britain's plans to build 
a breeder reactor to generate power at something around the level of 50,000 
kw; the reactor site is reported to be planned for Scotland. The Dutch are 
going to build an experimental atomic power station at Utrecht; within five 
to eight years they expect to produce electricity as cheaply as they 
get it from coal. The government of India plans to have its first atomic 
reactor in three years. And down under in Australia, it is planned that the 
state’s next power station, to be needed around 1960, will be powered by 
the atom; they now use coal hauled in from New South Wales or low-grade 
fuel brought in over long distances by rail from their own coal fields. 








NEW TECHNOLOGY altogether is suggested by a proposed system wherein 
fissionable gases expand in a closed-cycle turbine; the fission would take 
place under critical pressure when the gas is first compressed, driving 
the turbine as it expands later. 
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TOMORROW... 


TODAY / 


The Rock River Generating Station of the Wisconsin Power 


and Light Company. Consulting Engineers: Sargent and Lundy, 


Tomorrow’s requirements were very much in the 
minds of Wisconsin Power and Light Company 
officials and engineers when they started plan- 
ning the coal-handling system at their Rock 
River Station. They combined their own experi- 
ence with the skill of their consulting engineers, 
Sargent and Lundy...and the conveyor design 
“know how” of Chain Belt Company Engineers. 
The result—a coal-handling system modern as 
tomorrow, dependable, and trouble-free...one 
which will be easily speeded up to handle the 


Chicago. Present capacity: 60,000 k.w. 


doubled station capacity required for the future. 
It’s typical of the benefits to be gained when 
you add the specialized skills of Chain Belt Con- 
veying Engineers and top-quality Rex® Coal-Han- 
dling Equipment to your station-planning team. 
When you’re going to build a new coal-han- 
dling system or expand your present one, put the 
Chain Belt Conveying Experts to work for you. 
Just contact your nearest Chain Belt District 
Sales Office or write to Chain Belt Company, 
4797 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI “ty BELLY COM PAHY 


District Sales Offices in all Principal Cities 








How Will the New 
Social Security 


Act Affect 
Engineers ? 


W. B. FINGAL 


Washington Correspondent 






BY THE TIME the 83rd Congress winds up its cur- 
rent session, most likely in July, the 1954 
legislative accomplishments will have included 
various changes in the national Social Security 
Act. From the standpoint of the number of proposals 
brought out in this Congress, touching on nearly 
every aspect of the Social Security program, the 
revisions might well total up to sweeping changes. 
One of the principal Social Security changes 
aimed at in this administration and Congress is a 
considerable broadening of coverage under the Act. 
The scope of this broadening may in the final legis- 
lation be less than is now being advanced in sev- 
eral important areas of influence, but in greater 
or lesser degree the expansion will be accom- 
plished. This is because of the growing strength 
behind the long-term view that Social Security 
must inevitably provide universal coverage. 


Professional Group 


Of the various occupations that may be brought 
under the Social Security wing in this year’s 
legislation, there is included the broadly defined 
professional group, including the consulting en- 
gineer in private practice. This inclusion is not a 
new idea, but pressure is somewhat stronger this 
year. Too, whereas some professions, through rep- 
resentation by their societies, had taken a firm 
stand earlier against their inclusion, they are not 
so certain now, and some are actually even shifting 
their view on the question. 

The legal profession, for example, has not only 
backed off from a national stand against being put 
under Social Security coverage, but has had some 
of its regional groups make representations to 
Congress in favor of inclusion. The American Bar 
Association had officially opposed earlier proposals 
to bring the legal profession into Social Security 
provisions, but at its convention in Boston last 
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August, the meeting refused to adopt a resolution 
reaffirming its earlier position. The matter was 
referred back to an organization committee, and the 
convention report noted that on this question a 
shift had been shown from settled opinion to one 
needing further study. 

In the most recent example of lawyers’ views, 
Senator Humphrey of Minnesota, at the time of this 
writing, requested that there be printed in the 
Congressional Record a resolution by a county bar 
association in his state “emphatically favoring the 



































extension of Social Security so as to include the “ 
legal profession.” = 
Engineers’ Opposition Qu 

As it appears now, the National Society of Pro- I 
fessional Engineers will appear before Congres- § ora 
sional committee hearings in opposition to their § ten 
members being included in Social Security cover- J mo, 
age, since the poll of last fall showed 54.6 percent § of ; 
against mandatory coverage. But at the same time, § libe 
NSPE spokesmen admit that their members’ pres- § com 
ent attitude is based on coverage under the Act as § tain 
it now stands and their understanding of what § ft , 
corrective revisions are being put forward in legis- § 1 
lative proposals. There are possible revisions, they § hist 
add, which in their view might alter the members’ § wor 
viewpoint. sion: 

This is the nub of the matter in the official views J felt - 
by virtually all of the professions’ organizations— @ in by 
that there are conditions under which they might § to d 
find Social Security coverage acceptable for their § same 
members. Whether the majority of the members Mf by r; 
understand these conditions, as well as the Social nou 
Security Act generally, has been shown doubtful, §§ dag, 
at least in the American Bar Association survey; @ ‘onsi, 
which noted that the “greatest number of unil § profe 
formed were opposed to inclusion.” Even if this 8 Fr, 
not entirely true in other professions, it would be @ work, 
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well for the engineer to brush up on the Act as it 
stands, and as it might be revised to affect him this 
year or later. Legislation to amend the Act has not 
yet firmed up, and there is time for the engineer to 
take a knowledgeable stand for or against the in- 
clusion of his profession. 


Changes in the Act 


Since the professional societies have granted a 
contingency of acceptance in their views, it should 
be noted in glancing over the history of the Social 
Security Act that all of its provisions have been 
demonstrated to be variables. This is clear by 
reason of the changes already wrought in the Act, 
and the expressions of views on it by former and 
present Administrations and Congresses, as well as 
those by potent private organizations. These atti- 
tudes indicate that while universal Social Security 
is a definite aim, it is not felt that it should be 
thrust upon the entire nation merely to accomplish 
that purpose. Rather, it can be seen that the inten- 
tion is to provide a really satisfactory benefit to all 
of the people in the nation. 

To appreciate the continual changes in the nation- 
al Social Security program since its beginning, it 
should be recalled that the original Act of 1935 
formed but the basis of the law as it stands today. 
Its coverage was limited. Its benefits were meagre 
compared to present provisions. Qualification re- 
strictions ruled out many of the aged from benefit 
payments, and when the law first came into being, 
it provided for payments to the retired worker 
not to begin until 1942, seven years later. 


Qualifications For Benefits 


In 1939, broadening of the Social Security pro- 
gram began with amendments to the Act which has- 
tened benefit payments to the aged, and provided 
monthly payments to the dependents and survivors 
of insured workers. But even with this trend toward 
liberalizing the Act, one aspect which has since 
come to be regarded as its weakest point was re- 
tanmed—the ruling out of retired workers from bene- 
ft payments if they had any earnings whatever. 

This is the proviso, along with its subsequent 
history, to be especially noted by the professional 
worker, for it is the focal point in some profes- 
sions’ objection to their inclusions in the Act. It is 
flt that while the professional worker is fortunate 
in being engaged in a vocation which enables him 
odo some work right into his closing years, at the 
‘same time his superior earning ability, which is his 
by right of study and application, might bring him 
fnough earnings even after slowing down because 
ifage to rule him out of retirement benefits. It is this 
‘onsideration which shapes the-opposition by the 
btofessions’ organizations. ‘ 

From the low point of this proviso, when a retired 
Worker was shut off from retirement benefits if 
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he had any earnings whatever, 1950 amendments to 
the Social Security Act began the alleviation of 
this iniquity. The 1950 revision provided that a 
retired worker might earn up to $50 monthly with- 
out losing retirement benefit rights. Still not much, 
but it was a start. A further amendment in 1952 
raised to $75 monthly the amount the retired might 
earn without affecting his benefit payments, which 
is where the law stands now. 


Proviso Causes Hardships 


That this proviso, even though twice improved, 
still often constitutes a cruel iniquity in its appli- 
cation was pointed up recently by a prominent 
woman author. Her article cited the case of a 71- 
year old man who attempted suicide because his 
monthly Social Security payments had been sus- 
pended as a penalty for failing to report that he 
had made $18 more in two months than he was 
allowed to earn as an old-age beneficiary. The 
author cites many other examples of such hard- 
ship under the proviso and concludes with the sug- 
gestion that “if Social Security is to be a real 
insurance program for the aged, it should be ad- 
ministered so that the people get their annuities 
no matter how much they earn.” 

The lady’s view is not novel today. A great many 
are of her opinion. There are those in important 
quarters who see the idea as not at all unreasonable 
on the basis that while the throwing off of the 
restrictions on earnings would increase payments, 
the increase would be largely offset by the decrease 
in actuary costs. 

But whether it is reasonable or not, the thinking 
along that line continues to advance. True, it ad- 
vances slowly insofar as it is translated into legisla- 
tion, but it does move on. One current Senate bill 
would raise the earnings limitation to $100 a month. 
And since the monthly basis brings in another 





SOCIAL SECURITY COVERAGE FOR CONSULTANTS MAY 
MEAN MORE FORMS AND FIGURES. IS IT WORTH IT? 
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recognized inequity, in that a beneficiary might 
exceed his allowed earnings in one month and yet 
earn nothing more for the rest of the year, the 
basis will almost certainly be changed to one of 
annual earnings. This already applies to the self- 
employed, so that whether or not it becomes a 
general provision in this year’s amendments, it ap- 
plies to the professional worker if he should be 
drawn into Social Security. 

The 1950 amendments to the Act were the first to 
embrace coverage of certain self-employed persons 
as well as many other workers not brought in be- 
fore. The professions, including engineering, were 
excluded by specific designation. The same legisla- 
tion also revised the benefit scale and provided for 
a new schedule of tax rates to finance the program. 
The latter were important developments, for they 
were the first moves in line with what has become 
the trend of thinking on the Act—to make it 
self-supporting and end federal grants to the states. 


Five-Year Study 


What is of interest in the 1950 amendments, aside 
from their reshaping of the Social Security Act, is 
the thinking and preparation that led to their en- 
actment as legislation. The five-year study that 
preceded the legislation indicates how the feeling 
was growing that genuine security must be put into 
a national Social Security program. 

The study began in 1945 when the House Ways 
and Means Committee appointed a group to get to- 
gether the facts. The group reported to the Com- 
mittee the next year. With this background, the 
Senate Finance Committee in 1947 authorized an 
advisory council on Social Security, headed by the 
late Edward Stettinius, and in 1948 the council 
brought out four reports covering various phases of 
the Social Security Act. On the basis of these re- 
ports, the Administration sponsored two bills, on 
which committee hearings were held in 1949. And 
from these lengthy studies and deliberations came 
the 1950 amendments. This series of events is im- 
portant in that most of the members on the House 
Ways and Means Committee and the Senate Finance 
Committee who were on those assignments are still 
on the committees. Their joint comment in reporting 
on the 1950 bills reflects a view still held, basically, 
and can be examined for clues that might tell how 
new Social Security proposals will be evaluated. 


Proposed Revisions 


The Administration proposals for amendments to 
the Act, which have a good chance of acceptance, 
include such revisions as these: The maximum re- 
tirement benefit, now at $85, would become $108.50 
per month. For this, more would have to be paid 
into the program by employer, employee, and self- 
employed. The present contribution schedule has 
the employer and employee paying 2 percent each 
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on the employee’s earnings up to $3600 of the salary, 
and the schedule provides that this percentage will 
be increased every five years until it reaches 344 
percent for each in 1970 and thereafter. The self- 
employed now pays and would continue to pay the 
employer’s contribution plus one-half of the em- 
ployee’s. So that where he now pays into the system 
3 percent, on his earnings up to $3600, at the maxi- 
mum in 1970 he would pay 3% percent plus one- 
half of 3% percent for a total of 4% percent. 

The Administration bill would increase the maxi- 
mum to be reached in 1970 to 3% percent each for 
employer and employee, and to 5% percent for the 
self-employed. Also, the bill would raise from $3600 
to $4200 the maximum annual earnings subject to 
the tax. 

On the proviso of earnings for the retired (the real 
sore point to the professions in the whole program) 
the Administration proposal is that the earnings test 
be made a flat $1000 per year. The only Congres- 
sional proposals bettering this do not help much, 
and there is as yet no significant move for complete 
removal of the earnings test. However, the pertinent 
Congressional committees have stressed that they 
welcome comment by interested groups. What can 
be accomplished in testimony by such groups cannot 
be known until it is tried. But at the same time it 
should be clearly understood that there is not much 
hope of improvement in the earnings test this year, 
and the consensus in positive expression is that the 
$1000 limitation is assured. 

For the professional man who has not become 
acquainted with Social Security provisions because 
he has been heretofore specifically excluded by the 
law, a point of information on the system’s working 
is that retirement benefits begin at the age of 65, 
on request. The earnings test then applies until the 
age of 75, when the retirement payments become a 
straight annuity. 


Data Available 


These comments have touched on only the phases 
of Social Security that the professions might be 
especially concerned with. Actually the Act is made 
up of many programs, and to become acquainted 
with these and the intricate factors involved in 
revising any or all of them, a reading would be 
required of various detailed, published explanations 
of the Act. Of these there are brief but thoroughly 
adequate free booklets readily available from your 
nearest office of the Social Security Administration, 
or from the Social Security Administration, US. 
Department of Health, Education, and Welfare, 
Washington 25, D.C. 

The Chamber of Commerce of the United States 
has published a booklet (or perhaps its size wal- 
rants terming it a book) titled “Improving Social 
Security.” This costs $2, but it might be worth it, not 
—Continued on puge 80 
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PUBLIC POWER SOURCES OF OVER 50,000-KW CAPACITY DOT THE COUNTRY; STATE NETWORKS AND SMALLER MUNICI- 
PALS WOULD CROWD MAP IF SHOWN. TRIANGLES REPRESENT FEDERAL STATIONS, CIRCLES ARE NON-FEDERALS. 


Fifty Years of Public Power 


ALBERT LEPAWSKY 


University of California 


THE ELECTRIC power industry in the United 

States is a complex mixture of engineering and 
technology along with economics and politics. Every 
time we construct a new power plant or another 
giant dam, we realize that we are not merely erect- 
ing a new engineering structure but that we are also 
establishing another enterprise which is going to 
have a decided impact upon American business and 
government. The various elements of the power 
problem — the engineering, the economic, the 
Political — need clarification, especially today when 
the national administration is reassessing the whole 
body of power policies developed during the past 
fifty vears. 

The over-all trend during these fifty years has 
been toward public power. Since the first Electric 
Light and Power Census of 1902, publicly owned 
generating capacity has risen from less than 10 per- 
ent to more than 20 percent of the total supply. At 
the beginning of 1954, the total generating capacity 
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available for sale in the commercial supply exceeded 
93 million kilowatts, of which governments owned 
and operated 23 percent. 


Roosevelts and Coolidge 


The growth of public power was most striking 
during the decade following the Democratic victory 
of 1932. But it would be misleading to conclude that 
public power is the creation of the New Deal and 
is destined to wither away under the Republican 
administration. It is true, the first federal power 
project to sell electricity in the commercial supply 
was called Roosevelt Dam. However, Roosevelt Dam 
was named after Republican President Theodore 
Roosevelt, and it provided power in the area of 
Phoenix, Arizona as early as 1906. Roosevelt Dam 
has since been superceded in the Phoenix area by 
a still larger federal dam bearing no less a name 
than Coolidge Dam. 

It is no accident of American history that some of 


23 

















70 Fifty Years of 
Public Power 


Generating Capacity in Commercial Supply-Millions of Kilowatts 
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our major governmental dams are thus named after 
our Republican presidents. Before the New Deal, the 
biggest monument to public power was mammoth 
Boulder Dam, whose generators did not begin to 
whirl until the Democratic year of 1936. But Boulder 
Dam was actually conceived, negotiated, financed, 
and launched during the Republican administration 
of the 1920’s, thanks to the diligence of Secretary of 
Commerce, and later President, Herbert Hoover. 
In fact, Boulder’s rightful name is Hoover Dam; 
although New Deal Secretary of the Interior Harold 
Ickes had it renamed Boulder Dam in 1933, a 
Republican Congress rechristened it Hoover Dam 
back in 1947. 


Republicans Back Federal Power 


Republicans frequently differentiate Hoover Dam 
from other government projects because the power 
generated there is sold at the bus bar to privately 
owned and locally owned utilities, whereas generally 
federal power is transmitted long distances over 
federally owned transmission lines and is then sold 
to local or private utilities by federal power market- 
ing agencies. Nevertheless, Republican members of 
Congress have over the years readily joined with 
the Democrats in voting for federal transmission 
and marketing, just as they have steadily voted for 
federal dam construction and power generation. 

Hydroelectric energy is the source for most pub- 
licly owned power — 85 percent in the case of the 
federal government. This is not surprising in view 
of the federal government’s jurisdiction over the 
nation’s river resources. Although the federal gov- 
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ernment now owns only 100 of the country’s 600 
hydroelectric projects, these federal projects tend 
to be the largest and most dramatic. They account 
for a third of the total hydro capacity of the country. 
Similarly, only about 10 percent of the country’s 
300,000 miles of high-tension transmission lines are 
now government owned and operated. But these 
lines carry some of our heaviest loads, and today 
the federal government’s transmission network is 
beginning to resemble a national (some would call 
it a nationalized) power grid. 


Regional Networks 


This national public power network has become 
especially apparent in those regions of the country 
where the federal government has assumed the bulk 
of the responsibility for power generation and power 
supply. The Tennessee Valley Authority, the coun- 
try’s foremost example of this trend, monopolizes the 
electrical generating and transmitting business of 
the Tennessee region. It operates some 30 dams and 
10 steam plants. Additional steam facilities now in 
construction will convert it into mainly a steam, 
rather than a hydroelectric, system before the end 
of the current Eisenhower administration. 


Taft and TVA 


Although the TVA is a product of the Democratic 
administration of the 1930’s, the government’s power 
interests in this area date back to the Republican 
administration of the previous generation. In 1912 
the Federal Commissioner of Corporations reported 
to Republican President Taft that half of the govern- 
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ment’s 23,800 “twelve-month” horsepower was being 
generated at the federally owned Hales Bar Dam 
on the Tennessee, but that since this project was 
then under 99-year lease to a private company, the 
federal government could not control it. Today, 
Hales Bar is one of TVA’s smallest dams. 

In the Columbia River Basin of the Pacific North- 
west — which is six times as big as the Tennessee 
Valley and has twelve times its hydroelectric poten- 
tial — most of the region’s power is generated at 
federal dams under the jurisdiction of either the 
Department of the Army’s Corps of Engineers or the 
Department of Interior’s Bureau of Reclamation. 
Moreover, all of the Northwest’s power is pooled 
and transmitted over a far-flung transmission grid, 
operated by the Department of Interior’s Bonneville 
Power Administration. Through BPA the federal 
government exercises its responsibility for deliver- 
ing power to the entire Pacific Northwest. 


Hoover’and Columbia Basin 


The coordinated Columbia River Power System 
dates back at least to March 1932, four months 
before Franklin Roosevelt first received the Demo- 
cratic nomination for the presidency. At this time, 
Secretary of War Patrick J. Hurley, acting under 
the Republican-enacted Rivers and Harbors Act of 
1925, transmitted the Corps of Engineers’ survey 
report for the development of the Columbia Basin 
to President Hoover. This plan, including the giant 
Bonneville and Grand Coulee installations, was 
predicated largely upon government development, 
ownership, and operation of the Basin’s vast hydro- 


electric power. The Federal government has, during 
the last twenty years, converted its plan into an en- 
gineering reality of unprecedented proportions. 


Missouri Going Federal 


In the Missouri Valley, no single federal authority 
comparable to TVA or BPA has yet appeared to 
take over the region’s power supply responsibility. 
But the Missouri region is twice as big as the 
Columbia Basin and has twice the hydroelectric 
potential of the Tennessee, not to speak of its enor- 
mous but untapped coal resources. Unless past 
trends are entirely reversed, American public man- 
agement will probably try to devise new forms of 
public power administration here as well. Even 
without a TVA or BPA, the Army’s Corps of Engi- 
neers and the Interior Department’s Bureau of 
Reclamation have proceeded in the Missouri Valley 
with an experiment in joint planning of power 
resources and with government operation of the 
federal power projects throughout the region. 

The federal government has likewise established 
additional generating projects, transmitting net- 
works, and marketing agencies in other areas of the 
country. The Southwestern Power Administration 
within the Department of Interior transmits and 
markets the power generated at federal dams in the 
Arkansas, Oklahoma, and Texas areas. The South- 
eastern Power Administration performs the same 
services in the Florida, Georgia, and Alabama areas 
adjacent to the TVA. 

In other sections of the West and South — includ- 
ing the Central Valley of California, the Colorado 
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Basin, and the Cumberland Valley — the Corps of 
Engineers and the Bureau of Reclamation (as well 
as other federal agencies like the National Park 
Service or the Indian Service) operate federal hydro- 
electric projects of various sizes. In fact, there are 
only 14 states which don’t have federal power 
projects; these are mainly in the New England, 
North Atlantic, and Great Lakes areas. 

The public power trends of the last fifty years 
have not yet been stopped by the Republican victory 
of 1952. Changing government policies in individual 
cases — such as the Department of the Interior’s 
withdrawal from Hell’s Canyon Project in favor of 
private enterprise — may be significant but not 
necessarily decisive. Much can happen before the 
blasting begins on any electric power project, pri- 
vate or public. 

For the period 1953-56, scheduled additions now 
being installed or already ordered for the nation’s 
electrical public and private plant total more than 
40 million kilowatts, an increase of over 50 percent 
above our national capacity as of 1953. And a fourth 
of this tremendous development is taking place at 
federal installations, reflecting an inevitable and 
continuing commitment of the 1952-1956 Republican 
administration to our country’s public power poli- 
cies of the past. 


Changing Emphasis 

Should federal withdrawal from the power field 
become more of a reality in the near future, the 
cumulative effect would be felt in later years. But 
any over-all decline in public power is unlikely 
because the local segment of our public power 
system has demonstrated a vitality of its own during 
the last half century. Local power has always been 
the other side of the public power coin; it includes 
municipal power projects, public utility districts, 
state-owned systems, and rural cooperatives. The 
Republican party has now warmly endorsed local 
power, “public and private.” This might change the 
emphasis without, however, modifying the direction 
of the public power trend of the last fifty years. 

At the turn of the century, the only known form 
of local public power, in fact the only known form 
of public power as a whole, was municipal power. 
Until it was overtaken by the rise of federal power 
after 1932, local public power continued to account 
for over 90 percent of all public generating capacity. 
Even after 1932, the total amount of local public 
power continued to double each decade; it still 
accounts for almost half of our public power 
capacity. 

Municipal power was the original stronghold of 
our public power advocates. Our earliest electrical 
census statistics quaintly referred to “municipal 
water wheels”. Today municipally generated power 
comes primarily from steam and diesel installations. 
Present-day controversies over federal power pale 
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into insignificance next to the heated debates over 
municipal power which went on up to and beyond 
World War I. 

At present, there are some 2500 municipally 
owned electrical utilities. In spite of their recession 
in the ’20’s during the heyday of private utility 
consolidation, the municipals now generate a third of 
our public power. When they add to this their 
extensive power purchases, they are able to distri- 
bute electricity to millions of the country’s electric 
customers. 


Big-City Power 

The power systems of such large cities as Los 
Angeles, Seattle, Omaha, Tacoma, Memphis, Nash- 
ville, Chattanooga, and Knoxville have all been 
brought under municipal control. In the TVA area, 
all of the local distribution systems, including the 
rural cooperatives, have similarly come under gov- 
ernment control. In the Columbia Basin, the trend 
is less extensive but no less intensive. The long- 
established municipal systems of Seattle and Ta- 
coma, for example, own about a tenth of the region’s 
high-voltage transmission mileage. Moreover, the 
special public utility districts of the Northwest are 
the strongest in the country. 

The second major group of local public power 
authorities are the rural electric cooperatives, 
financed and serviced by the federal government’s 
Rural Electrification Administration. Now totalling 
more than 1100, these rural cooperatives did not 
appear on the scene until 1936, but their growth has 
been rapid. They began to go into the electrical 
generating business in some instances during the 
1940’s, but they have developed only about 600,000 
kilowatts of their own capacity. They are, however, 
enormous purchasers and distributors of power. 
They distribute to some four million customers, a 
greater number of rural customers than is served by 
the private utilities themselves. Should an anti- 
public power movement develop, the rural co- 
operatives with their powerful agricultural pressure 
groups can muster some of the heaviest bi-partisan 
roll calls in Congress. 


Nebraska State System 


Third and finally are the state systems which may 
be called our “little TVA’s”. One of the less pub- 
licized of these is the Public Power System of Ne- 
braska, the only state public power monopoly in the 
country. Nebraska is the home of Republican Sen- 
ator George Norris, the Father of TVA, and it is 
also the state which gave Republican candidate 
Eisenhower one of his largest majorities in 1952. In 
neighboring Oklahoma is the state-controlled Grand 
River Dam Authority, serving the Tulsa area. 

In the supposedly conservative South is South 
Carolina’s Santee-Cooper River Project, operated by 


—Continued on page 82 
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AS AUTOMATION REDUCES PERSONNEL REQUIREMENTS, BUILDINGS ARE 
DESIGNED FOR EQUIPMENT PROTECTION RATHER THAN HUMAN COMFORT. 


Current Trends in 


Industrial Plant Design 


FRANK L. WHITNEY, Chief Engineer 


Walter Kidde Constructors, Inc. 


Frank L. Whitney achieved international recognition when 
the Museum of Modern Art recently chose one of his latest 
designs as the most outstanding industrial processing facil- 
ity to be constructed in the United States since World War 
Ill. Now Chief Engineer of Walter Kidde Constructors, Inc., 


THESE FAST-CHANGING times, which have 
touched every phase of industry in one way 
or another, have produced an axiom presently be- 
ing used in the design of industrial plants. The 
axion: is that today’s factory owners are forsaking 
the “ancestral corporate home,” and are demanding 
more and more that their new industrial plants con- 
sist of the minimum amount of building required 
to cover a mechanical process. Translated literally, 
this means putting a “shell over machines.” 
In adopting this new concept, industrial plant 
designers will have to inquire as to whether the 
factory building is a separate entity or part of a 
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he had over thirteen years of experience in the design of 
major industrial projects for a wide variety of industries 
while serving as Eastern District Chief Engineer for The 
H. K. Ferguson Company. Mr. Whitney also has been 
associated with the B. F. Goodrich Company. 


machine process. As the trend toward plant auto- 
mation continues, automatic controls will continue 
to replace human machine operators until eventu- 
ally it might develop that buildings need scarcely be 
designed for human comforts, but rather for ma- 
chine covers. The utilization of electronic controls 
and relays also may bring back verticality, thus 
reversing the present horizontal type design. This 
could leave the factory designer facing a difficult 
decision—whether to house the machine or the man. 

In earlier days, factory buildings were designed 
to last fifty years, and were dignified with a sort of 
institutional quality. Too frequently they did last 
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Atlanta Paper 


AMERICA’S HIGHLY ORGANIZED TRUCKING SYSTEM HAS BEEN A MAJOR FACTOR IN FAVOR OF DECENTRALIZATION. 


that long, and the industry suffered accordingly. 

Today, however, a factory building is thought of 
as a housing facility for a predetermined layout of 
machines and necessary personnel accommodations, 
and industry is prepared to enlarge it, change it, 
sell it, or abandon it whenever it begins to hinder 
the operations. A certain fluidity in manufacturing 
operations is expected, and designs are planned 
for this adjustment. 

In planning a building, then, the designer leads 
away from institutional monumentality in favor 
of flexibility, expandability, and even demounta- 
bility, so as to permit the building to change and 
grow as the manufacturing process itself changes 
and grows. 


Construction Materials 


This new concept in the basic purpose of an in- 
dustrial plant is having an influence on construction 
materials, and the trend appears to be away from 
materials which do not lend themselves to easy 
change or expansion. 

The logical approach to this problem is a wall, 
such as panels, which can be economically ex- 
panded or revised as the production facility itself 
is expanded or revised. To serve this purpose, the 
old stand-by—masonry—is at a disadvantage since 
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it is inflexible. However, manufacturers have be- 
come accustomed to this material and often prefer 
it because of its appearance. Also, most wall panels 
on the market today were originally developed as 
a cheap substitute building material. The effort to 
use them architecturally has been relatively recent, 
and is taking hold with some difficulty. 

In spite of this problem, the acceptance of wall 
panels is assured. Important factors in their favor 
are the increasing shortage of masons and the de- 
velopment of newer and better panels which will 
demonstrate lower maintenance cost and furnish 
the desired flexibility and economies. 

A new interest in the building market is the 
plastic panel. In most cases this is a corrugated 
panel of fiber glass mat impregnated with a resin. 
At the present time, it is at a disadvantage since it 
is not fireproof, but latest reports reveal that it is 
only a matter of time before this is corrected. 

In many instances plastic panels will be the 
answer to problems which designers have been un- 
able to solve with other types of building materials. 
In a chlorine atmosphere, for example, plastic is 
about the only material that will stand up over 4 
period of years without considerable maintenance. 
The use of plastic panels will open new vistas for 
the architectural designer, and they will have 4 
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tendency to change or modify the designer’s think- 
ing with respect to industrial lighting. 

Masonry construction will not be completely 
eliminated, however. There are instances when the 
owner is justified in his desire for masonry. In 
food plants, where sanitation is not only desired but 
necessary, the smooth interior finish of the glazed 
tile wall is about the most economical construction. 





Truck Transportation 


The development of America’s highly organized 
system of truck transportation also has been a ma- 
jor influence on industrial plant design. Transporta- 
tion factors have always determined the location and 
design of an industrial building and, as transporta- 
tion patterns change, so do buildings. 

Viewed from the industrialist’s side of the desk, 
the availability of over-the-highway transportation 
has been an even more compelling factor for decen- 
tralization than the considerations of national de- 
fense. The transition of industry from the city to 
the country also lessens congestion and permits 
economies in building design—two very good argu- 
ments for dispersal. 

Perhaps even more important is the present trend 
in distribution systems. Markets today are not con- 
fined to city concentration—they are everywhere. 
As the once-underdeveloped areas—the South, for 
example, or the West—become increasingly more 
important market places, industry moves out to 






MODERN WALL PANELS PERMIT BUILDINGS TO BE 
ADAPTED TO CHANGES IN MANUFACTURING PROCESSES. 
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serve them and there follows an ever-growing sys- 
tem of small factories, distribution centers, ware- 
houses, service facilities, garages, and truck termi- 
nals. If, in all this development, the old-time whole- 
saler has all but disappeared, the complicated dis- 
tribution system that is replacing him still needs 
buildings—more buildings rather than less, and 
buildings of more types and designs. 

The move to the “wide open spaces” has permit- 
ted important freedoms for the planners of factory 
buildings, as well as for the industrialist. With a 
large plot available, the designer is free to accom- 
modate the assembly line in any desired alignment, 
disposing his areas as he sees fit. He can place stor- 
age areas, the power plant, employee facilities, and 
truck docks as the process demands, and he can ar- 
range for expansion or future changes without 
the restrictions of a limited land area. 


Storage Influence 


Along with the newly acquired freedoms which 
are relatively obvious, there are other factors in- 
fluencing the trend in industrial plant design that 
may not be so apparent. Consider the matter of 
storage. In each type of plant there are individual 
problems of storing both the raw materials and the 
finished goods. These are problems that need con- 
stant re-examination. For example, coordination of 
delivery arrangements may cut down or virtually 
eliminate the areas commonly reserved for storage. 
It may be much more efficient to load finished prod- 
ucts from the production line directly into carriers. 

Some manufacturing plants have eliminated stor- 
age of finished goods to such an extent that they 
would have to shut down if outgoing transportation 
should be tied up even for a few days. Such an ar- 
rangement might be entirely feasible for one fac- 
tory, but completely impossible for another. Thus, 
modern distribution systems, completely outside 
the plant, introduce important design considerations 
within the plant, particularly with respect to ma- 
terials handling. These problems vary widely in 
different locations. 

In the past decade, the architectural concept of 
the industrial plant has been radically revised. In- 
dustry has readily accepted the principles of con- 
temporary architectural design and, with few ex- 
ceptions, these principles have been put into full 
use in suburban development. The acceptance of 
new architectural designs has resulted largely be- 
cause architectural tie-ins with existing designs 
were not necessary, as had been the case in the ex- 
pansion of most existing urban plants. 

Perhaps the greatest impetus for contemporary 
design are the economies it offers. The industrialist 
found that he could have an attractive-looking plant 
in the contemporary style at no additional cost and, 
in many instances, under an intelligent direction 

he could have it at a reduced cost. adios 
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THE USE OF artificial radioisotopes for weighing 

and measuring is the first application of this 
startling new tool to be widely used in industry. 
It is the forerunner of a seemingly endless number 
of uses for radioactivity which now may be ex- 
pected to solve hitherto insolvable problems in 
mills and factories. 

Radioisotopes used in the beta gauge, developed 
and manufactured by Tracerlab, Inc., are now be- 
ing used to control the uniformity of film, coatings, 
and sheeting in more than one-hundred plants and 
a variety of industries. With this gauge, the thick- 
ness of such materials as paper, plastics, linoleum, 
metals, and rubber can be measured to a degree of 
accuracy never before attained. 

Its advantages are many. Since it measures with- 
out contact, it is well adapted for use on soft or 
delicate materials that are easily marred, and the 
beta rays have no effect on the material being 
measured. It will perform at any production speed, 
and an operator can detect a change instantaneous- 
ly, so that sampling and reworking are unnecessary. 
By holding the variation in product thickness to 
.002 inch plus or minus instead of .004 inch plus or 
minus, a beta gauge has enabled Gilbert Paper 
Co. of Menasha, Wis., to save $150,000 yearly and 
increase product acceptance from 89 to 97 percent. 


Radioisotopes 


Any element can artificially be made radioactive 
by placing it in a pile of uranium and bombarding 
it with neutrons. This makes the nucleus of the 
molecule unstable, and nuclear radiation is emitted 
as it seeks to return to a stable state. Radioactive 
material may be rented or purchased from the Oak 
Ridge Laboratories under regulations of the Atomic 
Energy Commission. 

The strength and life of the radioisotope deter- 
mines the element to be selected for any particular 
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FOUR BETA ABSORPTION GAUGES ARE USED BY BIRD & 
WALPOLE TO MEASURE THICKNESS OF FLOOR COVERING. 





Radioisotopes 
For Measuring 





EDWIN K. LANGILLE 


type of use. Some of the alpha rays are so weak 
they can be stopped by a piece of paper, while gam- 
ma rays given off by radioactive cobalt will pene- 
trate six to eight inches of steel. Some, like Carbon- 
14, have a half-life of 5600 years, while others, like 
Iodine-131, last only eight days. Strontium-90, with 
a relatively weak beta ray and a half-life of 25 years, 
has generally been found best for use in gauges. 


Absorption Type 


Two types of beta gauges, the absorption type 
and the backscatter type, are being used by indus- 
try to measure thicknesses. The absorption gauge 
may be compared to shining a flashlight through a 
stack of tissue paper and measuring the difference 
in light passing through as each sheet is added. 

For many years, it had been the practice in paper 
mills to tear out a section of a sheet, cut it to a 
fixed size, and weigh it. This entailed destruction 
of the product and loss of raw stock, since there was 
no production control between test intervals. 

The Strathmore Paper Company of Springfield, 
Mass., now uses the beta absorption gauge to main- 
tain continuous control, and has found that it also 
enables operators to get “on gauge” quickly at the 
start of a run, thereby reducing the amount of sub- 
standard stock run off before reaching the correct 
tolerance. 

Their equipment is mounted in a C-frame having 
a two-inch clearance between the source and the 
detector. Radioactive Strontium, contained in 4 
hermetically sealed capsule set inside a cast alumi- 
num mounting, throws rays up through the paper. 
A detector, located in the upper arm, converts the 
radiation passing through the paper into electrical 
energy which is amplified and measured. 

In a similar application, Bird & Sons of Walpole, 
Mass., use beta absorption gauges before and after 
applying a sealing coat to asphalt impregnated base 
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stock in the manufacture of floor covering. Former- 
ly, it was the practice to weigh completed rolls after 
drying. By this time, several rolls had been run 
off, necessitating loss or reworking when the test 
indicated a sub-standard product. This method also 
was unsatisfactory because sections within the roll 
could be off-weight, and yet the weight of the entire 
roll could be correct. In addition, there was no 
check available on coating unevenness due to 
cocked doctor blades. 

Four beta gauges are used—two are applied to 
the edges of the base stock and two at each side of 
the stock after the sealing coat has been applied. A 
highly accurate control of coating weight has been 
obtained by feeding the results of the two gauges 
on the right into separate pens of a two-pen re- 
corder, with a similar check on the two left gauges. 


Backscatter Type 


The backscatter gauge operates in reverse to the 
absorption type. Instead of measuring the beta 
rays which go through the material, measurement is 
made of the rays reflected from it. Variations in 
sheet thickness increase or decrease the number of 
electrons absorbed in the material, thus changing 
the amount of reflected radiation. 

The outstanding feature of the backscatter gauge 
is that the source and the detecting chamber are 
located in one movable unit, thus making it possi- 
ble to scan an entire surface. Since both functions 
are. performed on one side of the sheet only, it is 


especially adapted for use in positions where it | 


is impractical to reach both sides of the material. 

In the manufacture of waterproof footwear and 
rubber yard goods, Hood Rubber Company, a divi- 
sion of B. F. Goodrich, installed two backscatter 
gauges, one at each end of a calender roll. Continu- 
ous measurements of rubber thickness are indicated 


BACKSCATTER GAUGES AT HOOD RUBBER CHECK 
THE RUBBER AS IT PASSES THROUGH CALENDER. 
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on two chart recorders located at the operator’s sta- 
tion at the opposite end of the mill, thereby aiding 
the operator in controlling the feed of raw rubber. 
The charts also provide a permanent record of ihe 
material produced. 

The calender operates two shifts, five days a 
week, at an approximate speed of twenty yards a 
minute, and a variation of as little as one mil may 
result in a large dollar savings or loss. The company 
has found that the beta gauge makes it practical to 
establish an average weight tolerance of 5 percent, 
plus or minus, on the finished yard goods. 


Outlook 


New industrial applications for artificial radio- 
isotopes are constantly being developed, and the 
possibilities appear to be limitless. Work is now in 
progress to perfect the use of the beta gauge for 
measuring wall thickness and roundness of tubing. 
Successful experiments have already been con- 
ducted on short pieces of tubing with the source ma- 
terial moved inside the tube, and the radiation 
measured from the outside. 

Unfortunately, the development of new applica- 
tions for radioactive materials is sometimes re- 
tarded by the ignorance and fear which often sur- 
rounds atomic energy and radioactivity. A Pitts- 
burgh steel mill recently worked out a method for 
using radioisotopes to detect when a furnace wall 
was worn sufficiently to require replacement. 

The idea was to embed a radioactive element in 
the middle of each fire brick. When the walls of the 
furnace wore down to this material, it would come 
into contact with the steel and the radioactive par- 
ticles entering the steel could be detected, thus in- 
dicating it was time to build a new furnace. The ma- 
sons, however, were afraid of these “radioactive” 
bricks and refused to handle them. = = 


* 


CHART RECORDERS ARE USED BY HOOD TO PROVIDE 
CONTINUOUS CHECK ON FEED RATE OF RAW RUBBER. 
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Stiffeners for Large Air-Ducts 


PAUL ROGERS 
Rogers & Snitoff, Inc. 


MANY INDUSTRIAL PLANTS such as power sta- 

tions and steel mills require large capacity air- 
ducts, particularly from the forced draft fans to the 
furnaces. These ducts often carry air or gases under 


STIFFENERS FOR DUCTS 
Pressure 


In. of | Lbs 
Water Sq Ft 9 18 I7 6 15 14 13 12 «Ht 10 98 B 


92. 480 


Plate Thickness* Yq In. 


88.5} 46 
86. a 


82.6 
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Plate Thickness= Ye In. 


20 19 18 17 6 15 14 13 12 tt 0 9 8 


Span of Stiffeners in Feet (Limiting Span: 30 X d) 


Design Includes Weight of Steel and 8.2 '%,2 Insulation 


“Vg Vo-4 








Approx Total Dead Load=34 'b%,2 


7 6 § 


Approx Total Dead Load =31 'ty, 2 


considerable pressure and must be reinforced not 
only for strength but also to prevent vibration. 

Large ducts are usually square or rectangular in 
cross section, and are constructed of steel plates 
with stiffeners as reinforcing members. The stiffen- 
ers are attached to the outside at proper intervals 
so as to form continuous supports. 

To determine the most econom- 
ical design for pressure ducts, a 
proper analysis by structural en- 
gineers is required. Pressure 
within the duct is an important 

in consideration in this analysis. 
Since pressure and volume vary, 
these calculations must be made 
for each installation. Consequent- 
ly, charts or tables can be of con- 
siderable assistance in selecting 
the most economical yet satisfac- 
tory thickness for the plates, and 
in determining the proper size and 
spacing of the stiffeners. 

The charts presented in this arti- 
cle have been developed to cover 
an extensive range of conditions. 
They include ducts for pressures 
up to 92.4 inches of water, and for 
stiffener spans up to 28 feet for 
low pressures and up to 20 feet for 
higher pressures. 

The stiffeners are designed to 
support the dead load of the plate, 
their own weight, and the weight 
of the insulation. Furthermore, 
they are designed to resist ten- 
sional forces resulting from inter- 
nal pressures on the sides. Maxi- 
mum fibre stress for the combina- 
tion of all these forces is limited 
to 20,000 psi. 

Designations used in these 
charts are the standard abbrevia- 
tions recommended by the Amer- 
ican Institute of Steel Construc- 
tion. The necessary amount of 
welding required for the stiffen- 
ers also is specified in the tables. 
The symbols used are those rec- 
ommended by the American 
Welding Society. — 
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STIFFENERS FOR DUCTS 
Plate Thickness '/, In. 


Pressure 
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Ducts with 8.2 '%,2 insulation 
(Approx Total Dead Load= 28 '%2) 


STIFFENERS FOR DUCTS 
Pressure 
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Line Material Company 


CONSULTANTS ON UTILITY JOBS OFTEN HAVE THE CHOICE 
OF USING CAPACITORS (ABOVE) OR REGULATORS (RIGHT) 
TO CORRECT VOLTAGE PROFILES ON DISTRIBUTION LINE. 


Should You Specify 














Regulators or Capacitors 


R. D. OKERBERG 


Transformer Department 





Allis-Chalmers Manufacturing Company 


WHETHER REGULATORS or capacitors should 
be specified in a particular situation is often 
difficult to determine, but the advantages of each 
generally are found in a few rules of thumb. 
Any corrective device must be inoperative within 
a certain region or “dead band” to prevent hunting 
or over-correction. The size of this dead band— 
the band width—is a measure of the usefulness of 
the corrective device. The majority of feeder volt- 
age regulators manufactured today have small %- 
percent steps and have accurate controls capable of 
maintaining voltages within plus or minus one per- 
cent of a predetermined value. 
The band widths of voltage-controlled switched 
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capacitors are usually considerably larger. It is 
necessary to switch capacitors in relatively large 
increments to keep switching and control costs 
within economic limits. Band widths of five per- 
cent or greater result. The significance of differ- 
ences in band width can be evaluated by determin- 
ing the amount of load or length of line which can 
be regulated. 


Voltage Profiles 


Examining a section of a distribution system nay 
reveal a voltage profile similar to that shown in 
Fig. 1; a certain tolerance has been set betwee: the 
highest voltage allowable on the first distrib:tion 


CONSULTING ENGINEER 














fe 


st 
C 


ti 
by 
fu 
F 


st 
re 


E 


transformer and the lowest allowable on the last 
transformer. The band width is shown as BW-1. 
Fig. 2 shows the voltage profile of the same system 
but with a narrower band width (BW-2) and a 
larger voltage drop (I.,Z.). The point of lowest al- 
lowable voltage is at the same distance as in Fig. 1; 
D, equals D,. How much more load can the system 
in Fig. 2 carry? We find that 


Percent load increase — 
(Original Band Width — New Band Width) x 100 





Voltage Tolerance — Original Band Width 


Referring to Fig. 2, this equation shows how a 
narrowed band width (BW-2) permits a greater 
1,Z,, i.e., increased load. 

To show how appreciable this can be, substitute 
some values in the equation for a system with a 10- 
percent voltage tolerance when the band width is 
changed from four percent to two percent. The pos- 
sible load increase works out to be 33.3 percent. 
The curves of Fig. 3 show the increased loads pos- 
sible when band widths are reduced to 1% percent 
(or two %-percent steps) from 5-, 33%4-, or 2%%- 
percent widths. 


Feeder Loads 


Feeder loads may not always increase on a fixed 
feeder length, but may be increased by extension 
of the feeder. Again this can be made possible by 
anarrower band width, although a different expres- 
sion determines the amount of increase permissible. 
To determine how much D, can increase, let D, in- 
crease while picking up additional distributed load 
until the voltage reaches the minimum allowable 
V min. 

Assuming equally distributed load, the current 
lis proportional to the distance D as is the imped- 
ance Z; the voltage drop IZ is then proportional to 
the distance D,. We find that 





Voltage tolerance-Old Band width 
Increase in feeder length = =" 
Voltage tolerance-New Band width 





The curves of Fig. 4 show the possible increase in 
feeder lengths with additional distributed load 
when band widths are reduced to two 5-percent 
steps from 5-, 334-, and 214-percent widths. 


Correcting Profiles 


A voltage regulator can only improve or correct 
voltage conditions at or beyond the regulator. Ca- 
pacitors, on the other hand, influence voltage condi- 
tions both behind and ahead of the installation point 
by char ging power factor and kva. Fig. 5 shows the 
full-load voltage regulator installed at the midpoint. 
Fig. 5 also shows the full-load profile for the 
same feeder with voltage-controlled capacitors in- 
stalled at the midpoint. Whether the profile with the 
tegulators or capacitors is better will depend to a 
large extent upon the respective band widths. 
Evaluation can be made between the band widths 
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of the two methods by the foregoing equations or 
by Figs. 3 and 4. 

As mentioned before, the voltage change by 
capacitor control is done by changes in the power 
factor and kva of the circuit. The majority of such 
installations have been on relatively low-voltage, 
high-current feeders where changes in reactive 
drops can have a large effect. However, as distribu- 
tion voltages increase, and currents and conductor 
sizes decrease, changes in reactive drop become 
less and less effective. 


Resistance and Reactance 


The curves of Fig. 6 show the relative voltage 
drops at various power factors for resistance-to- 
reactance ratios from % to 3/1. These curves are 




















FIG. 1—VOLTAGE PROFILE OF DISTRIBUTION FEEDER 
SHOWS HOW LINE DROP IS MADE UP OF IZ AND BwW. 























FIG. 2—WHEN BANDWIDTH BW IS NARROWED, IZ IN- 
CREASES FOR SAME LINE DROP. MEANING MORE LOAD. 
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based on the real portion of the voltage drop or 
I (R cos 6 + X sin #); “R” is the line resistance, 
“X” the line reactance, “#” the power factor angle, 
and “I” the line current. The relative current has 
been taken as unity at unity power factor; current 
appropriately increases at other power factors to 
maintain a constant kilowatt load. 

Referring to Fig. 6, curve A might be typical for 
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FIG. 3—FOR CONSTANT FEEDER LENGTH, THIS GRAPH 
SHOWS HOW MUCH THE LOAD DENSITY CAN INCREASE 
WHEN BANDWIDTH IS DECREASED TO 114 PERCENT. 
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FIG. 4—FOR FEEDER HAVING CONSTANT LOAD DEN- 
SITY, THIS. GRAPH SHOWS. HOW FEEDER CAN BE 
EXTENDED WHEN BAND DECREASES TO 114 PERCENT. 
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a 2000-kva, 2400-volt feeder; changing the power 
factor from 0.70 lag to 0.95 lag changes the relative 
voltage drop from 5.2 to 2.3, a decrease of over 55 
percent. For a feeder of the same kva at 12,000 volts 
the resistance-to-reactance ratio is slightly greater 
than 1 to 1; from curve D of Fig. 6 a change in 
power factor from 0.70 lag ‘to 0.95 lag changes the 
relative voltage drop from 2.0 to 1.5, a decrease of 
only 20 percent. The resistance-to-reactance ratios 
as high as 3 to 1 may apply to laterals, taps, or 
branches of main feeders; curve G shows changes 
in power factor have almost negligible effect in 
changing voltage drops at these high ratios. 


Leading Power Factor 


The curves of Fig. 6 have been extended to take 
in the range of leading power factors from unity to 
0.60. While system stability usually prohibits lead- 
ing power factors on generators, individual feeders 
may operate occasionally at leading power factors. 
Note that for resistance-to-reactance ratios of 1 to 
1 and greater, it is impossible to get voltage rises 
until the power factor becomes less than about 0.70 
leading. 

The trend today is toward higher distribution 
voltages. Because of the higher resistance-to-re- 
actance ratios of such circuits, capacitor installa- 
tions are considerably less effective. 

As with any engineering decision, the final choice 
between regulators and switched capacitors is often 
a matter of dollars and cents. Direct comparisons 
can be made only for individual cases where all 
facts are known, but it is possible to reach some 
general conclusions. Since the amount of voltage 
change or correction by capacitors is determined by 
the amount of reactance through which the capaci- 
tor current flows, comparisons can be made on the 
basis of feeder length. 


Feeder Length 


Very short feeders require a lot of capacitors, 
while longer feeders require less. Since the cost of 
a regulator is independent of feeder length, there is 
some point on the feeder where the cost of voltage 
regulation by capacitors equals the cost of regula- 
tion with regulators. For longer circuits, capacitors 
would be less expensive, while shorter circuits 
favor regulators. 

For such a comparison the following assumptions 
are made: 


{] Installed cost of capacitors is $6.60 per kva. 


{| Substation transformer reactance is 5 percent. 

{ Present-day regulator costs used for +10 per- 
cent, 5-percent step regulators, single-phase, 
distribution-type or three-phase power regula- 
tors (plus $500.00 installation charge per single- 
phase unit and $1000.00 per three-phase unit). 

{ Sufficient capacitors are required to equa! 10- 
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FIG. 5-HANGING A REGULATOR ON THE MIDDLE OF A FEEDER (LEFT) GIVE RISE TO A VOLTAGE PROFILE DIFFERENT 
FROM THE PROFILE WHICH RESULTS FROM HANGING VOLTAGE-CONTROLLED SWITCHED CAPACITORS ON AT THE 
MIDDLE (RIGHT); WHILE THE CAPACITORS MAY GIVE RISE TO A WIDER BANDWIDTH, THEY IMPROVE CONDITIONS 
BEHIND AS WELL AS AHEAD OF THEMSELVES. GRAPHS SHOW UNIFORMLY DISTRIBUTED, FULL-LOAD CONDITIONS. 


percent raise of regulator (10-percent lower of 

regulator ignored). 

{ Conductor spacing is 30 inches for 2500 and 4330 
volts, is 36 inches for other voltages. 

{ Substation transformers are connected to an in- 
finite bus. 

The results of this comparison are shown in Ta- 

ble 1. As would be expected, the distances are 

greater for higher voltage circuits where the resist- 

ance-to-reactance ratios are greater. 

The data shown in Table 1 are, of course, usable 
only for the conditions shown. But Table 1 does 
demonstrate that the equi-cost distance can vary by 
as much as a factor of three for varying load on a 
line of given voltage. There are minor reversals in 
the lengthening of the equi-cost distances as loads 
decrease for a given voltage due to the way prices 
break in going from one equipment size to the next. 


Reduced KVA 


Such a comparison, of necessity, ignores the capac- 
itor’s advantage in reducing kva demand and con- 
ductor losses. In many cases, the kva of capacitors 
required is great enough to cause leading power 
factors which might not be acceptable. Since only 
half the regulator range had been used and band 
widths ignored, the comparison is felt to be a fair 
yardstick, 

From the comparisons of Tables 1 and 2 it is ap- 
parent that for substation regulation, voltage regu- 
lators are more economical. For feeders of the 
listed lengths and longer, capacitors begin to enter 
the picture. 


Regulation or Improvement 


The final decision in many cases should be based 
on which is needed, voltage regulation or voltage 
Improvement. There are some regulators which do 
nothing but raise the input voltage 10 percent con- 
tinuously and are not really used as regulators. 
They probably could be replaced by capacitor in- 
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stallations just as well. On the other hand, many 
capacitor installations are used to improve voltages 
where regulation is actually needed. 

In some cases it may be best to use both capaci- 


tors and regulators, the capacitors being used to 


improve power factor and the general voltage con- 
dition and regulators to give close accurate control 
of voltage. This is sometimes done by turning the 


—Continued on page 86 
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NSPE For Effective 


Professional Action 





Alan Griffith Stanford is well qual- 
ified to author an article on NSPE, 
having served as a Vice-President 
from the Southern Zone in 1947, and as National Pres- 
ident for 18 months during 1950 and 1951. He is a 
charter member of the Georgia Society of Professional 
Engineers, and served as its first President. 

He also is a Fellow of the American Institute of Elec- 






EFFECTIVE professional action by and on behalf 

of professional engineers has been the subject 
of considerable discussion over a period of years. 
Individual committees, various societies, and groups 
of societies have been meeting for more than twen- 
ty-five years to discuss ways and means to enhance 
the stature of the engineering profession. 

With the increase in technology, the expanded 
numbers in the engineering profession, and the in- 
creased use of engineers in management and policy- 
making positions, a greater awareness of the pro- 
fessional responsibilities of all engineers has de- 
veloped in the past few years. There has also been 
general agreement that the engineering profession 
is not well equipped organizationally to handle the 
many facets of professional development which are 
needed for advancement toward a more mature 
professional stature. 


Professional Activity 


Professional activity means different things to 
different persons. To some, it may mean concern 
with ethical procedures. Others may want to con- 
centrate on improved governmental liaison, legis- 
lative representation, enforcement of our registra- 
tion laws, or better education for our future engi- 
neers. For still others, professional activity may 
mean concern for the utilization of engineers in the 
military service, or concern for the economic status 
of engineers. It may mean a public relations pro- 
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The National Society of 
Professional Engineers is al- 
most 20 years old and has 
over 32,000 members in 350 
local chapters. It is not a 
technical, but a professional, 
organization with a member- 
ship of registered engineers 
practicing in many different 
branches of the profession. 




















trical Engineers, and is a Past Chairman of the Georgia 
Chapter. He has been a member of the Georgia State 
Board of Registration since 1937, and is the immediate Past 
President of the National Council of State Board of Engi- 
neering Examiners. A graduate electrical-mechanical en- 
gineer from Clemson College, he has been with the con- 
sulting firm of Robert and Company Associates for over 34 
years, serving as the firm's Vice-President since 1945. 













gram for the profession, or it may bear reference to 
any one of a number of other specific activities. 

Basically, however, professional activity has two 
objectives—an improved public service (the hall- 
mark of a profession), and greater recognition of 
the professional status of engineering. These two 
items have certain common distinguishing features. 
They are the concern of all engineers, whether they 
be civil, electrical, mechanical, chemical, mining, 
or some other specialized branch. Also, they apply to 
the whole of the engineering profession, irrespective 
of whether the engineer is engaged in private prac- 
tice, or employed in industry, a public utility, edu- 
cation, or government. 

It must be admitted, however, that these two 
basic objectives—service to the public and profes- 
sional recognition—are dependent, to a large de- 
gree, upon the practices of the individual members 
of the profession. The neighbors and friends of the 
engineer judge the engineering profession by their 
impression of the man they know. Professiona! sta- 
tus is not something we can singly possess—it is 
something that must be bestowed; and its bestowal 
by clients of engineering services is in direct pro 
portion to the extent to which it is merited 

Thus, organization in any profession is n erely 
a means of coordination and stimulation o: pro 
fessional activity. Such activity receives its impetus 
and becomes effective only as individual meinbers 
of the profession will support it with their time, 
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their money, and their active participation. 

It was on these fundamental premises that the Na- 
tional Society of Professional Engineers was or- 
ganized in 1934. In the belief that effective profes- 
sional action required the participation of individ- 
uals, the organization was based on individual mem- 
bership. Furthermore, in the recognition that such 
activity has three major outlets for service, the So- 
ciety was set up on three levels—the local chapter, 
the state society, and the national organization. 
Membership at all three levels is automatic. 

The founders of NSPE believed that the organi- 
zation should be composed exclusively of engineers. 
They recognized the very important contributions 
made by those associated with the engineering pro- 
fession, but they further believed that in many 
cases the interests of these groups did not closely 
parallel those of professional engineers and the 
problem of resolving these differences would pre- 
vent the professional organization from being of 
maximum effectiveness in many matters. Thus, they 
recognized the need for an adequate definition of 
the “Professional Engineer.” 















Registration 





In 1934 it was evident that the time was not far 
distant when all the states and territories of the 
United States would have enacted registration laws, 
similar to those in medicine and law, which would 
set legal requirements for those who were to offer 
engineering services to the public. Since the pattern 
of these laws established a Board of Engineers with 
legal authority to review the competence of those 
who wished to be registered, the founders of the 
Society felt it unnecessary to establish another 
group to pass on the qualifications of candidates 
for membership. Thus, the qualification for mem- 
bership became that of registration according to 
the law of any one of the states. 

In the nearly 20 years of NSPE’s existence, the 
validity of these basic premises has been borne out, 
and the Society now has over 32,000 members 
affiliated nationally through 39 State Societies and 
nearly 350 local Chapters. It enjoyed the greatest 
growth in membership of any single year in its 
history during 1953. 


















Engineers Joint Council 





For the past several years there have been ex- 
tensive discussions among representatives of the 
major engineering societies concerning a unity or- 
ganizaiion. It will be recalled that NSPE took the 
Position in these exploratory discussions that, for 
effective professional action, the basic premises upon 
which NSPE was founded should be endorsed. Oth- 
‘rs in the discussions felt that representatives of 
the major engineering societies, acting as a some- 
what loosely federated council at the national level, 
would be sufficient. It was on this latter basis that 
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the Constitution of the Engineers Joint Council 
(previously composed of representatives of the four 
Founder Societies and the American Institute of 
Chemical Engineers) was expanded so that other 
organizations could be invited to participate. 

In January 1953, an invitation was extended to 
some five additional societies, including the Na- 
tional Society of Professional Engineers. This invi- 
tation was very carefully considered by the NSPE 
over a period of nearly a year—it was debated ex- 
tensively by state societies and local chapters and, 
at the Fall Board Meeting of the Society in Novem- 
ber 1953, the EJC invitation was declined. 

NSPE’s action reiterated the original philosophy 
of the Society, emphasizing the failure in the coun- 
cil type of organization to provide means by which 
the direction of professional policies by individual 
members through their appropriate representatives 
could be attained; failure to establish an effective 
three-level medium of implementing professional 
programs; and failure to provide authority for 
the organization to act on behalf of its members. 
It was felt these limitations would prevent the En- 
gineers Joint Council from being the best medium 
for effective professional action on behalf of the 
engineering profession. At the time, however, the 
hope was expressed that close coordination of activ- 
ities and a high degree of cooperation would exist 
between EJC and NSPE on all matters of mutual 
professional development. 

The aggressive program in which NSPE has been 
extremely active will be continued. Having its 
headquarters in the Nation’s Capitol, and being 
very much concerned with national legislation and 
affairs, the Society will continue to review major 

—Continued on page 84 
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MEMBERSHIP CURVE REFLECTS RAPID GROWTH OF THE 
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AT LAST... 


The Effective, Realistic Answer 


to the Problem of Industrial Air Pollution 


—THE HOUDRY OXYCAT— 





The industrial Oxycat. These cata- 
lytic units, used in varying num- 
bers according to the engineering 
requirements of the particular in- 
stallation, eliminate 95% or more 
of all combustible contaminants in 
an exhaust stream. 








OW a new concept of air pollution 
N control offers industry the most 
effective, most practical means, ever 
developed for taking the initiative in 
this critical problem. 


This new concept is the elimination of 
air pollutants by catalysis. The instru- 
ment for effecting it is the Oxycat. 


Oxycats are catalytic units. Properly 
installed, they oxidize — by catalytic 
reaction — harmful and irritating 
waste gases in an exhaust stream at 
temperatures far below their normal 
ignition points. They can thus end air 
pollution by eliminating dangerous 
hydrocarbons and other combustible 
contaminants. They can also be used 
to recover the waste heat energy locked 
in unconsumed exhaust gases. And 
they can sometimes do both at once. 


Every Oxycat installation is specialized 
—each is carefully engineered to meet 
the particular requirements. Type of 
pollutants present, their degree of con- 
centration in the exhaust, and other 
factors are precisely determined to 
achieve the tremendous efficiency of 
which the catalyst is capable. 


A Houdry Development 


The Oxycat was invented by the well- 
known scientist, Eugene J. Houdry. It 
was he who developed the catalytic 
process for cracking petroleum. To 
say that the Oxycat is one of his most 
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important contributions in the field 
could be less than the full truth. It 
may well be among the most out- 
standing innovations of the century. 


Already in Wide Use 


The Oxycat has been thoroughly tried 
and fully proven. Tests on actual in- 
dustrial installations by the Pennsyl- 
vania Bureau of Industrial Hygiene, 
according to its official published re- 
ports, and by the Research Institute 
of Temple University have shown con- 
clusively that Oxycats remove 95% or 
more of all combustible contaminants 
in an exhaust stream. In actual opera- 
tion, Oxycats are now solving air pol- 
lution problems in oil refineries, in 
metal decorating and wire coating 
plants, and in the steel, chemical, food 
and other industries. 


And in designing new plants and in- 








stallations, Oxycat units now available 
as part of original equipment give you 
a sure, effective means for avoiding 
air pollution altogether. Furthermore, 
in many cases, Oxycat installations 
make important fuel savings. 









Wherever you must tackle the problem 
of industrial air pollution, investigate 
Oxycats. Oxycat engineers are avail- 
able for consultation, and to work 
with you closely during installation. 
Write on your business letterhead for 
complete information now. 

















PARTIAL LIST OF INDUSTRIES 
FOR WHICH OXYCAT INSTAL- 
LATIONS ARE AVAILABLE 












Asphalt Linoleum 
Brake lining Meat rendering 
Carbon black Metal coating 
Chemical Oil refining 
Coke and charcoal Powdered metals 
Cork Printing 
Fabric coating Steel 
Fish processing Synthetic fabric 
Food Textile finishing 
Insulation coating Varnish 

Wire coating 






Municipal and industrial incineration 



























OXY-CATALYST, INC. 


INDUSTRIAL DIVISION 
WAYNE, PENNA., U.S.A. 
MANUFACTURING @ ENGINEERING @ RESEARCH 


Fume elimination processes and equipment for internal combustion engines—for incinerator 
consumer products—and for industrial air pollution control and heat recovery 
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PROPOSED DESIGN FOR CHEMICAL CONTROL BUILDING BY ALBERT KAHN. FOUR 35-FT DIAMETER CIRCULAR CLARI- 
FIERS ARE LOCATED ON THE OUTSIDE OF THE BUILDING OPPOSITE ALTERNATE FACES OF THE OCTAGONAL STRUCTURE. 


A Program of . 


[ f CACLUAWY, 


Stream Pollution Abatement 


HARRY D. UNWIN, Albert Kahn Associated Architects and Engineers 


FEDERAL LAW recognizes the states as having 

priority over the control of water pollution. By 
coordinating the activities of all the agencies and 
organizations within a state toward a practical 
standard or objective, a workable program can be 
developed. Where several states contribute toward 
the control of pollution of a common stream, a high 
degree of cooperation between these states is re- 
quired. Such groups as the Ohio River Valley Water 
Sanitation Commission, the International Joint Com- 
mission, and the Commission for the Coastal Waters 
of Connecticut, New Jersey and New York are 
examples of cooperating organizations. 


Steam Standards 


The subject of standards for stream control always 
reverts to the original premise: that the stream must 
be maintained in a proper state of purity to render 
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it fit for a specified use. New York State, having 
undertaken the task of establishing stream stand- 
ards, has shown a common-sense attitude. Instead 
of attempting to segregate the streams on the basis 
of size or ability to receive sewerage and industrial 
wastes, they have tried to classify them on the 
basis of use; such as drinking water, bathing, fishing, 
industrial, navigation, and waste disposal. 

Definition of the quality of the water under each 
classification must be given careful consideration. 
Unless this quality is properly determined, the 
entire program may defeat itself since it could 
prevent industry from erecting plants in highly 
desirable areas. 

- Any program of stream control must maintain an 
economic and realistic balance between the cost of 
industrial waste treatment and the desired quality 
of the water in the receiving stream. When the ratio 
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TROUGH AT TAKE-OFF END OF FLOTATION EQUIPMENT FOR 
REMOVAL OF EMULSIFIED OILY WASTES FROM EFFLUENT. 


of high quality water required by manufacturing 
operations to the volume of contaminated wastes to 
be discharged is large, it may be more economical 
to locate the plant near such a desirable water supply 
and absorb the cost of treating the process wastes as 
part of the price to be paid for this convenience. 

The next step is the establishment of an effective 
program of waste control within the industrial plant. 
This should be under the direction of top manage- 
ment officials; at least the individual designated to 
supervise this activity should be responsible solely 
to the plant manager. In multi-plant corporations, 
there is a growing tendency to appoint an individual 
to the post of “Supervisor of Sanitary and Industrial 
Waste Activities” who has sufficient authority to 
establish local plant programs in accordance with 
a centralized policy. This method of organizing the 
stream pollution abatement program has paid con- 
siderable dividends by avoiding duplication of effort 
and by capitalizing upon the experience gained in 
the various divisions of the corporation. 

There is a strong similarity between water treat- 
ment practice and the treatment of industrial wastes. 
For example, the equipment functions for treating 
oily wastes, cleaners, and plating wastes in metal- 
working plants, are the same as those required for 
the treatment of a public water supply: settling, 
sedimentation, and coagulation. 

With this thought in mind, the organization of a 
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plant waste control program can begin with one 
man assigned to the task of eliminating leaks from 
fixtures, wasteful use of cooling water and rinse 
waters when production operations are stopped; and 
to the deposition of liquid wastes in a definite place 
instead of dumping them down the nearest man- 
hole or catch basin. These wastes can come from the 
washing-down of factory. floors around oily opera- 
tions, the cleaning out of paint spray booths and 
caustic tanks, the changing of coolants and cutting 
oils in machine tanks, and from many other opera- 
tions in the plant. 

As the waste control program is extended, it may 
encompass the segregation of different types of 
wastes so as to separate cyanide-bearing waters 
from acid wastes, oil and alkali emulsion wastes 
from plating wastes, and uncontaminated cooling 
water from all other types of waste discharges. 
This procedure will often enable the wastes to be 
treated in small batches and the clarified effluent to 
be discharged into the storm sewer without harmful 
effect to the receiving stream. In medium-size and 
large plants, the waste control program will be more 
extensive as the quantity and variety of process 
wastes are increased. 


Recovery of Effluents 


The possibility of reducing the quantity of wastes 
should first be considered, then reclamation and re- 
use of waste waters, either before or after treat- 
ment, should be evaluated. Only after these two 
possibilities have been exhaustively inves! gated 
should methods of treating the wastes for satis- 
factory disposal to the storm sewers and streams 
be contemplated. 

Too much time is being devoted to treatment of 
wastes for disposal rather than to the elimination 
of the need for waste treatment plants. The re 
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WASTE TREATMENT BUILDING WITH 40-FT DIAMETER CLAR- 
IFIER. THE SLUDGE LAGOON IS IN THE FOREGROUND. 
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THIS STRING-TYPE TAKE-OFF IS USEFUL FOR TREATING 
WASTES WHERE THE SUSPENDED SOLIDS CONTAIN OIL. 







covery and reuse of spent process effluents are far 
more important than the devising of methods to 
prepare the wastes to meet anti-stream pollution 
requirements. 

In designing an entirely new plant on a new site 
the handling of industrial waste problems is no 
different from the solution of similar problems in 





an existing plant. However, it is always necessary 
to estimate the quality and quantity of the expected 
wastes. Allowances must be made for future ex- 
pansion; adequate sewers must be provided for 
segregation of all wastes requiring separation, either 
because of their toxicity or because it is desirable to 
use one waste to treat another waste. 

For the medium-size and small plant, and to some 
extent for the large corporation, it has sometimes 
been found expedient to retain a consultant. A few 
years ago, a prominent engineer told me that he 





could not spare his plant engineering personnel to 
design a waste treatment plant when they could be 
farmore profitably employed on design and produc- 
tion engineering problems, particularly since they 
had no experience in the art of treating industrial 
wastes and would, in all probability, never be re- 
quired to design another similar plant. 

The consultant can also assist his client in the 
Plant survey and in obtaining the basic design data. 
Instead of bringing into the plant a staff of tech- 
ticians for surveying the waste-treating facilities, 
he can direct the plant personnel in the procurement 
ofthe necessary data. The plant chemists can analyze 
the various waste samples, and the plant engi- 
neering office can locate sewers and waste outlets. 
All of this data can then be revised by the consultant 
and a study made of the several methods available 
for handling the wastes. If conservation and re- 
tlamation measures are either uneconomical or im- 
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practical, then proper treatment facilities for dis- 
posal of the wastes must be designed. 

Having ascertained the types, volumes, and char- 
acteristics of the various wastes, the next step is to 
confer with local stream control authorities. The 
problem can be discussed to ascertain the degree of 
treatment required to satisfy the objectives, or so- 
called standards, of effluent discharge for the partic- 
ular receiving stream. A representative of the client 
and the consulting engineer can go over the pro- 
posed project together with the local and state 
enforcement agencies. This cooperative attitude on 
the part of all parties generally results in a mutual 
agreement as to the extent of treatment required. 
The engineer proceeds to complete the details of his 
design which is later submitted for final approval 
to the proper authorities. 


Vendors 


There is one more group essential to the complete 
development of a successful stream pollution abate- 
ment program—the many equipment manufacturers’ 
representatives. These vendors can render valu- 
able service to all parties concerned. It is important 
that the equipment supplier delivers the equipment 
to the owner or erecting contractor without delay 
because the control commission or approving author- 
ity has usually placed a time limit upon the starting 
of the new treatment works. 

As emphasized in my address before the Engi- 
neering Society of Buffalo, N.Y. on April 15, 1954, 
the accomplishment of a stream pollution abatement 
program requires the utmost in cooperation by each 
individual and group. In the last analysis, it is the 


community of effort that will achieve this goal. 
a m& 
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CHEMICAL SOLUTION TANKS FEED BY GRAVITY TO TREAT- 
MENT TANK. CHLORINE HELPS REDUCE TOXIC WASTES. 
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Bapley Among The “FIRST” 


IN FAN DESIGN 
BACK IN 1914 


Early Model of BAYLEY Forward- 
Curve Steam Driven Fan. 





Bayley 445 Aeroplex 
Fan With Flexible 
Coupling and 


eerelTN 3 y 5 4 25 HP Electric Motor 


OUT FRONT AS ALWAYS 
IN AIR HANDLING 











EQUIPMENT Zecigned 
for Todays Paster “Tempo. . 





BACK IN 1914, the Bayley-designed forward-curve fan was a pioneer 
conception in efficient air handling. Its riveted and bolted housing was the 
sturdiest that could be fabricated with the construction techniques 

of the time. The Bayley-built vertical steam engine offered the best 
type of power for the low-speed fan drive. 


Today the Bayley backward-curve fan represents the highest in 

efficient wheel design adapted to modern air handling demands. The 
Bayley Type AP Fan, above illustrated, with its all-welded housing 

and pedestal, is correctly designed and proportioned for the higher speed 
drives now available. 


When installing fan equipment, be sure you get all the ad- 


vantages of truly modern air handling methods. Consult the 
Bayley Engineering Department. 


BLOWER COMPANY 


. BURNHAM STREET e DL WAUKES 14, WISCONSIN 


Designers and Manufacturers for Over 60 Years 
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Comparative Dust Fall 





Chicago, III. 56 
New York, N.Y. 50 
Pittsburgh, Pa. 40 
Holyoke, Mass. 24 


Wyandotte, Mich. 22 
Milwaukee, Wis. 21 








Cincinnati, O. 20 
New Haven, Conn. 15 
St. Paul, Minn. 15 


















Cincinnati 


Data based on 1952 figures, values 
shown in tons per square mile per month. 

















DUST FALL DATA FOR SOME MAJOR AMERICAN CITIES SHOW CHICAGO HAS GREATEST PROBLEM. DATA ARE ONLY 
APPROXIMATELY COMPARATIVE SINCE SAMPLING AND ANALYSIS TECHNIQUES ARE NOT STANDARD AMONG CITIES. 


Industrial Dust Hazards 


MAURICE KAYNER 
Industrial Hygiene Consultant 


DUST IS A GREAT industrial health hazard. Dam- 

age to the respiratory system through the in- 
halation of dust and through poisoning by toxic dusts 
tauses more workmen to become incapacitated than 
ny other industrial health hazard. 

Although inhalation of such dusts as silica and as- 
bestos may cause serious diseases (silicosis and as- 
bestosis), most inorganic materials inhaled in the 
fom of dust do not cause degeneration of the lungs 
and cause little or no disability. All dusts do, how- 
‘ver, cause discomfort and are very disagreeable 
when heavy concentrations are breathed. 

In general, airborne dusts are dispersions of solid 
materials in air. These particles range in size from 
ess than 1 micron (0.000001 meter or about 0.025 
inch) to 150 microns. The finest dust is smoke, the 
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Mr. Kayner has been chief ana- 
lytical chemist at Armour Research 
Foundation for eight years. He had full charge of 
the analytical work on dust fall data on the Foundation's 
public service project for the City of Chicago. In addition 
to five years' experience with chemicals manufacture, he 
was industrial hygiene engineer for the Illinois State De- 
partment of Labor for five years and was toxicologist in 
the Cook County Coroner's Laboratory for a similar period. 





average particle size being only about 0.25 micron. 

Whether dust will cause lung injury depends, to a 
large extent, on its particle size; only dust particles 
under about 10 microns are inhaled and reach the 
lungs. Dust particles less than about 20 microns in 
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THIS MICROPHOTOGRAPH OF CHICAGO DUST SAMPLE 
SHOWS FIBERS, FEATHERS, FLY ASH, AND SOOT. 


size are invisible to the naked eye but can be seen by 
reflectance from a strong light. This effect is appar- 
ent when a strong beam of sunlight is observed 
against a dark background. 

The concentration of dust in the air is very im- 
portant. Low concentrations cause no noticeable 
damage to the lungs. In fact, even large quantities of 
dust take a long period of time—actually years of ex- 
posure—to cause real damage. Then, only certain 
types of dust prove harmful. Silicosis, the most seri- 
ous lung disease caused by dust, rarely occurs in less 
than five years of exposure to a heavy concentration 
of fine silica dust. The United States Public Health 
Service has set a limit for safe exposure to silica dust 
of 5 million particles per cubic foot of air, each parti- 








In addition to particle size and concentration, the 

composition of dust is highly important. Dusts are 
formed by reducing solid materials to small sizes by 
such processes as grinding, crushing, blasting, and 
drilling; therefore, their composition will be the 
same for all practical purposes as their parent ma- 
terials. It follows that any material which has known 
toxic properties will produce a toxic dust. 

The harmful effects caused by the inhalation of 
dusts can be thus summarized: specific lung diseases 
such as silicosis and asbestosis; toxic effects caused 
by breathing toxic dusts such as lead, cadmium, and 
radium; metal-fume fever which follows from in- 
halation of finely divided particles such as zinc 
oxide; and allergies which result from breathing 
dusts such as pollen and certain types of pulverized 
wood and flour. 

Fibrosis-producing dusts, such as those contain- 
ing silica, make the lung much more susceptible to 
infection. Pneumoconiosis is a term used for any 
form of lung disease caused by the inhalation of dust. 
Anthracosilicosis is a pneumoconiosis commonly 
known as “miners asthma”. It is basically caused by 
the silica in coal dust and is a disease which is the re- 
sult of the combined effects of silicosis plus some in- 
fection of the lungs such as tuberculosis. 

Dust diseases may be avoided by the proper con- 
trol of dusty operations. Jobs should be performed 
in clean air as far as possible to minimize exposure. 
The human system can protect and cleanse itself to 
certain degree; therefore some moderate exposure 
can be tolerated. 

Working hours should be reduced where dust 


THIS IS A PHOTOMICRO- 
‘GRAPH OF A DUST SAMPLE 
TAKEN IN CHICAGO. THE 
LARGE CIRCULAR OBJECT 
AT THE LEFT IS A SPORE. 
SMALLER PARTICLES 
WHICH SHOW ARE FLY 
ASH, SOOT, AND QUARTZ. 
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cle of the silica dust being under 10 microns in size, 
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DUST FALL IN CHICAGO FOLLOWS SEASONAL PATTERN; SUMMER MONTHS GENERALLY HAVE CLEANER AIR BECAUSE 
LESS FUEL IS BURNED FOR SPACE HEATING. WHITE LINE IS THE AVERAGE LEVEL OF DUST FALL FOR THE YEAR. 


concentrations cannot be brought below established 
dangerous levels. 

Safe methods may sometimes be substituted for 
unsafe ones. (Synthetic abrasive wheels containing 
no silica can replace natural sandstone wheels.) 

Wet methods may replace dry methods for con- 
trol over dusty atmospheres. Local exhaust hoods 
may be placed close to a source of pollution. The dust 
should be sent through a dust collector to prevent 
contaminating neighboring areas or return of the 
dust through open windows. 

In some cases, application of general rather than 
local exhaust ventilation is desirable. There are in- 
stances where the source of polluting materials is 
constantly changing position and local exhaust be- 
comes difficult and impracticable. 

Routine recording of dusty concentrations is a 
valuable check on the existing hazards. Periodic 
counts of air samples are a great help in showing 
whether or not there is a need for further control. 

Another method of protection is special equip- 
ment worn by workers. This step is frequently the 


last resort and is used only in an emergency or for 
jobs of short duration. 

Several weather conditions have a decided influ- 
ence on the amount of dust-fall. Wind velocity is per- 
haps the most important of these; strong winds stir 
up dust. Rainfall also is important since it wets down 
the dust and washes much of it away. Temperature 
is also important since more smoke-producing fuel is 
burned in cold weather. Dust-fall data show that 
about twice as much dust falls during January as 
during July. 

Everyone is constantly breathing dust, especially 
those who live in large industrial cities where smoke 
and dust abatement is a major problem. A great deal 
of progress has been made in recent years in such 
cities as St. Louis and Pittsburgh by rigid enforce- 
ment of smoke and dust abatement ordinances. 

Lung tissue of a city dweller appears black when 
examined upon autopsy whereas that of a farmer is 
pink in appearance. Although this cannot be taken as 
proof that urban living is less healthful, it does prove 
that city air is much dirtier than country air. “ “ 





Abuse of Resources Means Pollution 


THE DISCHARGE of industrial wastes to natural 

waters and to the atmosphere is a legitimate 
use of natural resources, according to Roy W. Wes- 
on, sanitary engineer, Atlantic Refining Co. Speak- 
ing before the AIChE in St. Louis recently, he 
went on to say that it is only when this use of natural 
waters and air is abused that pollution abatement 
Programs are necessary. Since the available re- 
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sources for disposal are a constant, the discharge of 
wastes without abuse will become increasingly more 
difficult. Therefore, Weston feels that the need for 
pollution abatement measures will become more 
general and their requirements will become more 
strict. Estimates have been made that industry will 
have to spend several hundred million dollars per 
year for abatement purposes. sions 


47 





by 
Royal Yarn Dyeing Corp. 
with plc waste water 
heat reclaimer 


Since they installed a pk waste water heat 
reclaimer, Royal Yarn Dyeing Corp. of 
Brooklyn regularly save a minimum of 600 
gallons of fuel oil each day, costing 6 cents 
a gallon. 

Mr. Milton Kershaw, the Chief Engineer 
at the plant, says, “The pe waste water 
heat reclaimer represents an additional 100 
horsepower in working load.” By taking hot 
waste water from dyeing vats and running 
it through the pk heat reclaimer, city water 
temperature is increased from an average 
48° to 105°. Heating incoming cold water 
in this way costs the company nothing — 
and has eliminated the need for additional 
boiler capacity. 

If you are presently dumping hot process 
water down the drain, or not getting the 
maximum waste heat recovery from your 
present equipment, you can get the right 
facts and figures from p+ without obliga- 
tion. Write now and ask for catalog #310. 


Photo shows p+ waste water heat reclaimer at Royal, plus p-k cement 
lined hot water storage heater. Chart authenticated by Mr. Kershaw, 
shows typical twelve hour day operation. Incoming city water is heated 
from 48° to 105°, without cost by the p4« waste water heat reclaimer. 


the Patterson-Kelley Co., in¢. 
@ 0 1740 Burson Street, East Stroudsburg, Penn. 
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OPERATIONS RESEARCH is of interest to all 

consulting engineers who are concerned with 
decisions of management. Like a good many recent 
innovations, operations research is a war-time de- 
velopment; it got its start when teams of specialists 
were called in to solve a number of military prob- 
lems. These specialists—mathematicians, engineers, 
physicists, statisticians, and other scientists—devel- 
oped ways of deciding, for example, how to use 
available aircraft for best protection of shipping. 
It happened, as it usually does, that there were no 
ready-made rules for problems like these; therefore, 
new ways had to be devised for handling them. The 
ways, of course, brought into play techniques al- 
ready available from other fields. Statistics and 
probability analysis, as would be expected, found 
important applications. 

Some methods appropriate to the military also 
have application to industrial problems. What the 
operations research teams were doing was choosing 
among various alternatives the one most efficient 
for the purposes at hand. And this type of choosing 
Process goes on regularly in the business world. 


A Definition 


A precise definition of operations research is elu- 
sive. One definition calls it “a scientific method of 
Providing executive departments with a quantita- 
tive basis for decisions regarding the operations un- 
der their control.” Now to some extent, of course, 
this statement is descriptive of many professions. 
The cost analyst (when he supplies data on the cost 
of equipment) or the engineer (in determining 
output and operating requirements) give manage- 
ment necessary data for informed decisions. 

Because operations research cuts across many 
fields, some people question whether it is really a 
new field at all. Thus industrial engineers often say 
that it is nothing but industrial engineering, mathe- 
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Illinois Institute of Technology 


maticians label it applied mathematics, and statis- 
ticians call it statistics. The same reaction occurs 
among management consultants, engineers, econo- 
mists, psychologists, and political scientists. In short, 
a good many members of several professions feel 
that operations research is just another name for 
what they have been doing in the practice of their 
profession since the beginning of time. 

The operations research worker does not deny 
that he has borrowed much from other fields—as 
a matter of fact, he stresses this feature of his 
work. However, he also emphasizes the distinctive 
qualities of operations research including its ap- 
proach to problems. The emphasis, as the definition 
suggests, is on over-all operating decisions. The aim 
is to pull together all the factors impinging on the 
decision, whatever their nature. It seeks to make 
possible comparisons of business alternatives in 
which all relevant considerations are taken into 


thorough account. 


Emphasis on System 


The operations research approach to any specific 
problem calls for studying the business organization 
as a whole. In other words, emphasis is taken off of 
the elements in a system and is placed on the sys- 
tem itself. Such an outlook developed from the 
realization that a single change in the operation of 
a business sets off a chain of further changes. 

This chain effect is well illustrated by the expe- 
rience of one research team that was called in to 
determine economical lot sizes for a company pro- 
ducing fourteen different models of a piece of 
equipment, each model containing about 6000 parts. 
Determination of the most efficient production runs 
was simple as compared to what followed. It was 
found necessary to redesign the accounting system 
to provide data for control purposes. Additional 
capital was required because of the need for higher 
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parts inventory levels. A financial analysis had to 
be made of the various sources of funds and the ef- 
fects of each method of financing on the business. 

Furthermore, shop routing procedures had to be 
developed; quantity and freight discounts on raw 
materials were investigated. Provisions had to be 
made for additional storage space. The market had 
to be studied, and a method for sales forecasting was 
developed. It was necessary to devise a method for 
converting from a period of variable demand to a 
period of fixed demand which the company would 
soon be entering. The analysis thus went far beyond 
the apparent limits of the problem originally posed. 
However, the benefits realized from the months of 
study and planning were beyond the most optimistic 
expectations of both management and the opera- 
tions analysts. 

Although sketchy, this case points out the com- 
prehensive nature of operations research. It also 
points out the difficulty a consulting firm would 
have in estimating the time and cost required to 
conduct an operations analysis. For this reason, 
teams currently active in the field rarely make an 
attempt to forecast the magnitude of these elements. 
Instead, their approach is to request about two 
months to study the conditions in a client’s plant. At 
the end of this time, they are sufficiently acquainted 
with the existing problems to give the required esti- 
mates. In approximately 90 percent of the cases 
studied by operations research teams, the major 
problems are not the ones which prompted man- 
agement to request aid. 


Mathematical Model 


In analyzing a problem, a mathematical model of 
the operation is customarily developed. The ele- 
ments in this model correspond to the relevant fac- 
tors, which may be engineering data, cost estimates, 
organizational structure of the business, and the 
like. In working with the model, use may be made 
of the theory of probability, linear programming 
techniques, and various statistical methods. 

A unique characteristic of operations research is 
that it applies the team approach to any. given prob- 
lem. Individuals on a team have very divergent 
backgrounds including mathematics, market re- 
search, engineering, sales, and statistics. Each is a 
specialist in his particular field. The use of a team 
is indicated by the emphasis on study of ‘the or- 
ganization as a whole. Problems dealt with are often 
too complex to lie within the competence of any 
single specialist. Moreover, the nature of the prob- 
lems which will ultimately be uncovered cannot be 
predicted; the team’s approach allows for this. 

An investigation of the types of problems which 
have been solved by operations analysts readily con- 
vinces even the most pessimistic observer that the 
accomplishments of operations research cannot be 
ignored. Its techniques have been used by equip- 
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ment manufacturers in determining the sales po. 
tential in various districts. Oil companies have used 
it to arrive at the most efficient location of their 
gas stations. The distilling industry has relied upon 
it to solve problems of labor stabilization and in- 
ventory control. 







Divergent Users 





Farm groups are turning to it for scheduling of 
crop planting and harvesting to establish a more 
constant labor force. Mining companies are finding 
its approach effective in determining optimum ore 
exploration limits. A tool manufacturing firm is em- 
ploying operations research in its product develop- 
ment activities. Producers of consumer products 
are using its techniques to arrive at suitable quality 
control limits which will balance cost and customer 
satisfaction. 

Many executives have limited familiarity with 
the techniques and terminology of operations re- 
search. The result is a reluctance to accept the 
findings or recommendations of the research team. 
For this reason operations consultants have been 
hesitant to contact potential clients for an oper- 
ations research study. Where a business firm has 
had to be sold on the idea difficulties have been met 
in conducting the study and in convincing manage- 
ment of the validity of the results. On the other 
hand, when a firm has taken the initiative in ob- 
taining the services of a research team, techniques 
and results have been readily accepted. 

Operations research is not a cure-all for all in- 
dustrial problems. There is room in the field for 
further research and development that may well 
expand its applicability and possibilities. There is 
the fact that operations research, using as it does 
the results of study in many fields, cannot be 
stronger than the sciences on which it rests. For 
example, human problems and values must often 
be taken into consideration in industrial policy; 
these factors are not always capable of accurate 
evaluation. Our understanding of individual psy- 
chology is far too sketchy to permit them to be; 
operations research cannot be expected to fill in all 
the gaps in our present store of knowledge about 
human behavior. 























Crystal Ball 


Another fundamental limitation is that many 
types of business decisions are predictions—say 4S 
to market trends, competitor reactions, or tech- 
nological developments. The collection and interpre 
tation of significant data bearing on the future, as 
well as the use of appropriate techniques in han- 
dling probability, can be a help in appraising fu- 
ture possibilities. The methods used by operations 
research cannot eliminate all the guess work from 
business decisions. No one yet has invented a re 
liable crystal ball. vial 
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ONE OF THE MOST important branches of law, 

insofar as consulting engineers are concerned, 
is that of contracts. Basically, a contract is an 
agreement between two or more parties, each of 
whom is looking out for his own interests. In other 
words, it is an “arm’s length” transaction. A gift, on 
the other hand, is of the opposite nature. It’s not 
an “arm’s length” transaction at all; it’s more a 
“locked-in-a-fond-embrace” type of situation where 
one party is looking out for the interests of the 
other. A gift is a one-sided proposition, while a con- 
tract is a two- (or more) sided proposition. 















Consideration 






Once this distinction is realized, the mystical con- 
cept of “consideration” becomes clear. Thus, when 
we say that a contract is an agreement based upon 
a consideration, we mean that each party gives up 
something in order to get a promise or an act from 
the other. “Giving up something” is another way of 
saying that each party must sacrifice some legal 
tight. Thus, the two elements of a contract are the 
agreement and the consideration by each party. 

There is an old-fashioned maxim to the effect that 
in order for there to be a contract, there must be 
a “meeting of the minds.” As a judge once neatly 
put it, “This is a very interesting hypothesis, but 
itsuffers from the defect of not being true.” Luckily, 
there is no such requirement that the “minds of 
the parties must meet.” 

Who knows what goes on inside the minds of men? 
We can’t let people escape from their obligations 
merely by saying, “Oh well, I said ‘yes’, but what 
Treally meant was ‘no’.” Regardless of what was 
going on in the back of the parties’ minds, they 
ae governed by the outward appearance of their 
words and acts. As the lawyers put it, there must 
be objective (not subjective) manifestation of 
‘sent to a common proposition. 

According to this “objective” rule, any conduct of 
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a party from which the other may reasonably draw 
the inference of assent is effective as such. In border- 
line cases, this will be a question of fact for the jury 
to decide. A secret intention not to be bound—or not 
to be bound unless a certain contingency occurs— 
thus will be ineffective. 

It is very important to appreciate the significance 
of the objective rule. For example, you would 
not be well advised to walk into an auction room 
after the bidding has started. For all you know, 
clearing your throat may be the signal for bidding; 
this may have been explained in plenty of detail 
just before you walked in. The fact that you didn’t 
know it will be of no help if you accidentally turn 
out to be a buyer of a thousand pounds of tobacco. 
Unfortunately for you, the maxim is true that “igno- 
rance of the law is no excuse.” 


Case of Misunderstanding 


On the other hand, an amazing case of a complete 
misunderstanding is the famous “Peerless” case. 
The parties agreed to buy and sell 125 bales of 
cotton at a specified price, to arrive at Liverpool 
on the ship “Peerless” from Bombay. When the 
ship “Peerless” arrived in Liverpool, the purchaser 
refused to accept the cotton. He had been thinking 
of the “Peerless” which was to sail from Bombay 
in October. The seller had been thinking of a dif- 
ferent ship also called “Peerless”, also sailing from 
Bombay to Liverpool, but leaving in December 
instead of October. Because of the fluctuating prices 
of cotton, it made a difference to the purchaser 
when the cotton was delivered. The court held that 
there was no contract, because there was no agree- 
ment. Objectively, it was perfectly reasonable for 
each party to be thinking of a different ship, so 
there was no objective manifestation of assent to 
a common proposition. Neither party had any claim 
on the other. 

Now as to the doctrine of consideration in contracts, 
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the most important thing to know about considera- 
tion is not whether you give up something, or what 
you give up, but whether you give up something 
in return for what the other party gives. What the 
parties give as consideration must be an ingredient 
of a bargain. That is to say, whatever each party 
gives up must be as the “price” for whatever the 
opposite party gives up. 


Condition or Price 


Thus, suppose a clothing store proprietor says to 
a tramp, “You look like you could use a new suit. 
Go around the corner into my store and I'll give 
you one for nothing.” There is no contract here. It 
is true that the tramp gives up a legal right when 
he goes around the corner into the store (the right 
not to do that), but that was not the “price” of the 
proprietor’s promise. It was only the condition upon 
which the proprietor promised to make a gift; it was 
not consideration inasmuch as the proprietor was 
to get nothing. The promise is not binding as a 
contract; a promise to make a gift is entirely in- 
effective. 

A very important point to engineers is that a 
promise to do all or part of what one is already 
legally obligated to do can never be consideration 
for someone else’s promise. The reason, of course, 
is that you give up nothing if you do only what you 
are legally obligated to do. Suppose, for example, 
that a building contractor thinks he is going to 
lose money and therefore decides to quit the job 
after it is only half done. In order to persuade him 
to complete the job, the owner promises to pay 
additional money. This is not a binding promise, 
because it is not based on any consideration. The 
fact that the contractor finished the job, which he 
otherwise wouldn’t have done, doesn’t help him a 
bit for he is only doing what he is legally obligated 
to do anyway. 


Power or Right 


In such a case, the contractor would be likely 
to argue that he had a right to finish the job or to 
breach the contract and pay damages. The answer 
to this is that the contractor may have had the 
power to break his contract, but there is never a 
right to break a contract. 

On the other hand, if the contractor had promised 








to do something extra as consideration for the extra 
money, the promise of the owner would have been 


binding. 
Adequate Consideration 


This brings up the question of how small the 
consideration can be and still be consideration. 
The answer to this is extremely simple in principle: 
there is no rule requiring the consideration to be 
adequate. A contract may be a good bargain or a 
bad bargain—but so long as it is a bargain, it is a 
contract regardless of how inadequate the considera- 
tion may be. Thus, one dollar may be considera- 
tion for something which is quite valuable—such 
as the services of an engineer for a year. It may 
be—but then again it may not be. 

The same thing can be consideration or not, 
depending on whether or not it is really the “bar- 
gain”, “exchange”, or “price.” There is no magic 
formula of “$1 consideration” which will make a 
bare promise binding as a contract. It’s not whether 
the parties recite a purported consideration that 
counts; it’s whether this is really the “price.” The 
courts are perfectly able to see through these smoke 
screens, so it is important to keep this in mind. 


Other Elements 


It will be noted that there has been no mention of 
any other elements as being necessary for the 
formation of a contract—such as capacity of the 
parties to enter into a contract, “reality of con- 
sent”, that the promise be possible to perform, or 
that there be nothing illegal in the transaction. To 
be sure, these all affect the enforceability of the 
contract in varying degrees, but they are not in- 
dispensable elements in the formation of a con- 
tract. Many writers to the contrary, there are only 
two indispensable elements in a contract—an (ob- 
jective) agreement and consideration. 

It will also be noted that no mention has been 
made of the need for having the contract in writing. 
This is for the very simple reason that there is no 
such general requirement, although certain kinds of 
contracts are, by statute, required to be written. 

One more word of caution: just because you can 
show that legally there is no contract doesn’t mean 
you can get away with murder, or with the —_ 
! 


party’s property. The law has other parts, too! 








Cp quotes -- 


Probably nothing has been a matter of such consum- 
ing public concern the world over during the past sev- 
eral months, as has the state of the American economy 
.... Since the start of 1942, the eyes of America and the 
rest of the world have become accustomed to watching 
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spectacular feats on the part of this country’s profit-mo- 
tivated system of private capitalism. Some of these spec- 
tators now seem to regard any performance which is less 
than sensational as a sign that our system has lost its 


vigor and vitality. 


Clifford F. Hood 
President, United States Steel 
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write for complete data 
on these industrial 
advantages along the Cé&éEl 
ask about the tremendous coal supply and the oil from wells and pipelines 


in this Indiana-lIllinois region. 


ask about the millions of kw capacity available from private utilities ... 
new stations under construction. 


ask about the natural resources ...the abundance of limestones, fluor- 
spar, dolomite, sand, silica; also timber. 


ask about the large, experienced labor force and the harmonious labor- 
management relations that exist. 


ask about the proximity to major markets and the railroads, barge lines, 
river-rail transfers and highways. 


For factual information on the outstanding industrial opportunities in this 
Indiana-lllinois area, write in confidence to Chief Economist: 


CHICAGO & EASTERN ILLINOIS RAILROAD 
332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 





Test Condenser Used to 
Study Design Problems 


An experimental surface type steam condenser 
has been built by Allis-Chalmers Manufacturing 
Co. to accumulate heat transfer data that are ex- 
pected to lead to improved commercial design. 

The model has been designed to permit it to be 
adapted to various tube and baffle arrangements as 
well as different tube sizes and materials. Through 
the use of a removable type tube bundle, tests can 
be run that will allow the investigation of the heat 
transfer characteristics of a series of varied tube 
configurations. 

Initial tests will use 280 %-in. dia tubes to give 
a total effective surface area of 276 sq ft. The sur- 
face available in this condenser will then vary as 
different size tubes and configurations are used. “ 


Generating Station 
Boasts Modern Design 


Objectives in the design of the new Kearny 
Generating Station in New Jersey were to achieve 
a plant which would be simply arranged with 
central control to reduce operating effort; a steam 
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Briefs of current interest to the consulting profession 


plus notes on new equipment in the field of engineering 


cycle to take advantage of high steam temperature 
and pressure; and a relatively small building re- 
sulting in low first-cost and maintenance. 

The new station has for its principal equipment 
two General Electric Co. turbine generators, and 
two water-tube, controlled circulation, Combustion 
Engineering boilers arranged in the unit system. 

The entire plant is operated from a control room 
located in the center of the square formed by four 
major items of equipment. The new units are operat- 
ed as a separate station with practically no ties, 
electrically or mechanically, with the old station 
next door. The boilers are close to the turbines, 
hence the steam leads are short. The coal pulverizers 
are placed alongside and between the boilers and are 
enclosed in a separate ventilated room. The feeders 
of all pulverizers are accessible from one platform. 

The new Kearny Generating Station is designed 
for two-level operation, with the two levels 15 ft 
apart. All parts of the boilers are out-of-doors except 
the burner areas and the bottoms of the furnaces. 
The top drum and the three steam headers of each 
boiler are enclosed in the boiler casing. 

With completion of this station and its two 145,- 
000 kw steam turbine-generator units, the Public 
Service Electric and Gas Co. system capacity has 
been increased to 1,910,300 kw. 2 


Fans Suitable For 
Corrosive Atmosphere 


For quiet longevity and minimum maintenance, 
both of these fans have as standard equipment sé 
aligning, grease lubricated ball bearing pillow 
blocks. Bronze sleeve type bearings, impregnat 
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Jeffrey-equipped API Separa- 
tor removing oil at the Pratt 
& Whitney Aircraft plant, 
East Hartford, Conn. 


JEFFREY has the answer to pollution problems 


Are state or federal anti-pollution laws giving 
you headaches? Then call on Jeffrey Sanitary 
Engineers for practical relief. A Jeffrey- 
designed installation will neutralize your in- 
dustrial wastes efficiently. Here’s how: 


CHEMICAL DOSING: Jeffrey WAYTROLS, Bin 
Check Valves and Vibrating Feeders as- 
sure continuous, automatic dosage. 

MIXING: Jeffrey Flash Mixers, with turbine 
type impellers, mix chemicals thoroughly 
with wastes. 


FLOCCULATION: Jeffrey FLOCTROLS coagulate 
particles and promote rapid settling. 


SETTLING: Jeffrey automatic, continuous Sludge 
Collectors scrape deposit to sump at end 
where it is pumped out and de-watered or 
sent to lagoons. 


Hundreds of industrial wastes treatment plants 


“JEFFR 


throughout the nation are now Jeffrey- 
equipped. Scores of industries have found 
Jeffrey’s wide engineering experience and 
broad line of proved equipment the best 
answer to pollution problems. 


Write for descriptive literature. 





THESE JEFFREY UNITS WILL HANDLE 
YOUR INDUSTRIAL WASTES: 


FLOCTROLS 
Bucket Elevators 
Bag Elevators 
Sludge Collectors 
Sludge Elevators 
Lime Pulverizers 
Grit Collectors & 
Washers 
V-Bucket Collectors 
Specific Gravity 
Separators 


Transmission 
Machinery 

Scum Removers 

Oil Separators 

Oil Skimmers 

Chemical Feeders 

Chains & Sprockets 

De-Watering 
Screens & Dryers 

Belt & Spiral 
Conveyors 











ESTABLISHED 1877 


m A NUF AQ URING ( 


_ Columbus. 16, Ohio 


IF IT’S MINED, PROCESSED OR MOVED sales offices and distributors 


- «ITS A JOB FOR JEFFREY! PLANTS IN | CANADA, ENGLAND, SOUTH AFRICA 
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When the Pra ocr 
involves: 


¢ DUST REMOVAL 
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(oll HOFFMAN j0 


¢ HEAVY-DUTY VACUUM EQUIPMENT 
¢ SPECIALIZED ENGINEERING ASSISTANCE 


Hoffman Vacuum Cleaning Equipment removes 
dust rapidly and thoroughly at a cost far below 
other cleaning methods. The equipment can be 
easily installed in new or existing buildings—can 
supplement low pressure collecting systems to re- 
move all plant dust—can be adapted to pneumatic 
conveying of granular material. 


The application of vacuum equipment to dust re- 
moval and conveying problems requires careful 
consideration of the type and quantity of dust, the 
rate and distance of conveying, the degree of dust 
separation, dust hazards and other problems 
peculiar to each plant. 


Hoffman Air Appliance engineers, with years of 
experience in this field, are available for special- 
ized assistance. They are prepared to furnish re- 
liable data based on thousands of installations in 
virtually every type of industrial plant. 


CALL HOFFMAN, for col- 
laboration on your next dust 
removal project. 


Write for free treatise: 
“Design Factors in Vacuum 
Cleaning.” 














Hoffman also builds centrifu- 
gal blowers and exhausters for 
every industrial use. 


AIR APPLIANCE DIVISION 


i ortnan 


U. S. HOFFMAN MACHINERY CORP., Dept. CE, 105 FOURTH AVE., NEW YORK 3, WN. Y. 
38 











Fans For Corrosive Service 
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with graphite and having a large wool-packed oi] 
reservoir, can also be furnished. 

The “LV” large volume (left) is available in four 
sizes with a forward curved wheel of all welded 
construction which is both statically and dynami- 
cally balanced. The “PB” pressure blower type uti- 
lizes a radial bladed wheel of aluminum alloy. 

Both fans are supplied with motors of nationally 
known make and generally, single phase fractional 
sizes are resilient mounted. Integral polyphase 
motors are rigid ball bearing types. 

The “LV” is well suited for applications where 
moisture or corrosive gas is present; the “PB” is 
primarily for use in industrial process work to sup- 
ply or exhaust air, and is specially coated or con- 
structed of special metals to withstand corrosive 
or explosive atmospheres. 

Type “LV” furnishes volumes up to 2124 cfm 
and pressures to 1% psi static pressure; Type “PB” 
furnishes volumes up to 335 cfm and pressures to 
4 psi static pressure. 

Manufacturer is Chicago Blower Corp., 
Pacific Ave., Franklin Park, IIl. 
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Shipping Simplified With Use 
of Metal Lath Package 


Costly storage, shipping, and handling problems 
in the use of metal lath are said to be surmounted 
by a new engineered package developed by Wheel- 
ing Corrugating Co. 

Diamond mesh lath is now available in 50 bundle 
(500 sheets) compact units, securely packed and 
banded at the factory, designed for swift handling 
with fork truck or crane. In the past, ten-sheet 
bundles arrived at dealer warehouses and had t 
be handled individually, a process which required 
approximately a full day’s labor of four workers. 
Lath in this form would not stack higher than 100 
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Dearborn 659* Sludge Conditioner keeps this boiler clean. ..eliminates expensive yearly cleaning. 


THIS IS WHAT YOU CAN EXPECT 
WHEN DEARBORN IS IN THE PICTURE 


...a clean boiler throughout the year at minimum 
operating cost. Dearborn provides complete 
water conditioning and engineering service in 
one customized program. Tailored to meet the 


exact requirements of your systems. Look to 
Dearborn. ..the single source for those who take 
pride in their plant operation. 

Bulletins 5000, 5008 and 5013-A should be in your file. 


*Pat. No, Re-23085 


DEARBORN EXTERNAL TREATMENT SYSTEMS 


and furnish complete ion-exchange equipment, including 
mono-bed and 2-bed demineralizers, sodium-hydrogen 
split stream softeners, sodium exchange softeners either 
alone or in conjunction with hot lime softeners. 


INTERNAL TREATMENT 
EQUIPMENT 


Get plus results with Dearborn engi- 
neered water treatment feeding, 
proportioning and test equipment. Let 
your Dearborn engineer analyze exist- 
ing equipment, plan a plant layout, and 
recommend the system you need. 


Dearborn has specialized in the conditioning of water and the control of 


A) 4 ’ “ corrosion since 1887. This broad experience in water treatment and rust 
prevention—plus Dearborn's extensive research and laboratory facilities 
Know your engineer are at your service. It will pay you to consult with your Dearborn engineer. 


TRADE MARK 


COMBATTING CORROSION 
EVERYWHERE SINCE 1887 


DEARBORN CHEMICAL COMPANY : Merchandise Mart Plaza, Chicago 54, Illinois 
















structions, Statistics, Etc. 







MANUFACTURING: For Copyin 

Schedules, Work Sheets, Control 
Sheets, Master Records, Inven- 
tory Records, Etc. 








Systematic 


Lifetime Service 
Guarantee 


MANAGEMENT: For Copying 
Letters, Reports, Contracts, In- 


Use It To Copy 
ANYTHING right in your own 


office! 


EVERY DEPARTMENT can use the Apeco Systematic 
Auto-Stat. This new all electric photocopying machine 
prints, processes and dries automatically. It’s fast—dry 
copies in less than 45 seconds! It’s convenient—fits on 
the corner of any desk . . . it’s ready for instant use! It’s 
easy—anyone can operate it! Saves up to 80% on copying 
jobs. Eliminates retyping, hand copying, checking or costly 
outside copying service. Makes legally accepted black and 
white or colored copies from any original up to 11” x 17” 
—printed on one or two sides. So low cost—a complete 
Apeco Systematic Auto-Stat installation is priced well 
within the budget of even the smallest firm. 


American Photocopy Equipment Co. 
196) W. Peterson, Chicago 26, Illinois 


RUSH ME NEW PHOTOCOPY INFORMATION KIT 
booklet on the Apeco Auto-Stat plus 
s ders on copying tax returns, color copy- 
ing and copying on preprinted forms. 


containin: 
separate 


SALES: For Copying Orders, Let- 
Presentations, 






SHIPPING: For Copying Re- 
Freight Bills, 
ae Slips, Bills of Lading, 
te. 

















Metal Lath Packaged 





thought to be stronger than conventional shields. 














City. 


Address, 





State 
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In Canada: APECO OF CANADA, LTD., 134 PARK LAWN ROAD, TORONTO, ONT. 
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bundles to a pile because of bowing. At best the 
stacks were shaky, resulting in a safety hazard. 
When Wheeling’s new package arrives at the 
warehouse, one man with a fork truck can unload 
a car in 45 min. In the warehouse, the receiver can 
stack packages as high as ceilings permit without 
fear of instability or warping, increasing storage 
space 50 to 100 percent. “es 



























Tunnel Shield Used 
As Cutting Edge 


The tunnel shield being built for construction of 
the third tube of Lincoln Tunnel will be the actual 
cutting edge used to bore the new tube through the 
bed of the Hudson River. 

As sections of mud and rock are removed from 
in front of a shield, it is thrust through the muck 
under high hydraulic pressure, and the cast iron 
and cast steel rings which form the lining of the 
tube are erected in the tail of the shield. 

Fabricated under a contract awarded to American 
Locomotive Co. by The Port of New York Author- 
ity, the shield will measure 31 ft 8 in. in dia by 18 
ft 4 in. in length. Steel plates, varying from ¥% to 3 
in. in thickness, will be bolted to steel castings: 
these castings constitute the cutting edge of the 
shield. The first tunnel shield to be built using an 
all-welded steel shell and internal structure, it is 

















Twenty-eight hydraulic jacks of 200-ton capacity 
each will be attached to the back of the shield. 
They will propel the shield forward, 32 in. at 4 
time, thus permitting erection of the cast iron 0 
cast steel ring segments which line the tunnel. The 
entire tube will be driven from the New Jersey 
side of the river. 

Contractors are Mason & Hanger Co., Inc., Arthut 
A. Johnson Corp., and MacLean-Grove & Co., Ine 
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IT WAS A LONG MEETING 
-and all we talked about was ash 


Yes, gentlemen, we know what you mean. Ash from 
burning coal is on the agenda of many meetings today 
—meetings of industrial and utility power-plant oper- 
ators, air-pollution control boards, and civic-minded 
groups. 


And when you’re running a big power plant whose boilers 
consume many tons of coal every hour, ash disposal be- 
comes a serious problem for discussion. You must talk 
about the high cost of equipment to trap fly-ash before 
it leaves the stack . . . the expense of paying for carting 
away tons and tons of this waste . . . and, of course, 
how to get the most out of the coals you buy, even if their 
ash content is high. 


These and related problems have plagued industrial and 

utility power-plant men for years, the more so because 

they have a keen sense of responsibility for keeping their 

Cities clean, and they are determined to keep operating 

= down not only in their own interest but also that of 
€ public, 


We would like to make a suggestion. Put B&W’s Cyclone 
Furnace on the agenda for your next meeting . . . and the 
day you put the Cyclone on your firing aisle you'll start 


‘njoying advantages more and more power-plant men 
are disc) ssing. 


This more efficient method of burning coal converts most 
of the ash to molten slag, which drains continuously into 
‘Water pit for disposal. 
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If need be, the small amount of fly-ash remaining in the 
stack gases can be trapped by simple, inexpensive ash 
collectors and then returned to the Cyclone Furnace to 
be melted into slag. Result: Elimination of air pollution 
and of the costly mess of fly-ash disposal. 


The Cyclone has many other advantages of interest—in- 
creased combustion efficiency, greater fuel flexibility, in- 
creased safety, and easier operation. 


All this is accomplished—and is being proved in daily 
service—with less equipment, less building volume, less 
manual labor, and less maintenance than is possible when 
pulverized coal is used. For the Cyclone Furnace is a 
vast simplification of the entire process of coal prepara- 
tion, combustion, ash segregation, and ash handling, 
which brings important savings right down the line. 


Selected to fire some of the world’s largest and most effi- 
cient boilers, Cyclone Furnaces are in operation—under 
a variety of operating conditions—in different parts of 
the country. Based on this intensive, long-range exper- 
ience, we will be pleased to discuss the advantages wnich 
the Cyclone Furnace offers. 
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There 's Certain satisfaction 
in a BY 
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Automatic Electric 
SUMP PUMPS 


Corrosion resistant Penberthy 
sump pumps, copper and 
bronze throughout, are avail- 
able in 7 sizes, 3 models. Now, 
the new submersiblesump pump 
offers additional superior fea- 
tures worth investigating. 














LIQUID LEVEL GAGES 


Penberthy makes a complete 
line of gages and valves. 70 
years of engineering experi- 
ence is on hand to accomodate 
your particular requirements. 
You are assured complete co- 
operation and reliable product 
service for any pressure...in 
any length. 


JET PUMPS—Penberthy can help you put the 
simple, economical principles of the jet pump 
to work wherever it’s necessary to transfer or 
mix any liquid which will flow through a 
pipe. We make a complete line. 


e EJECTORS e SYPHONS e EXHAUSTERS 
e@ EDUCTORS e INJECTORS 
e CYCLING JET PUMPS 
-..are among the other products by Penberthy. 
Write for literature detailing specifications 
and advantages. 


PENBERTHY INJECTOR COMPANY 


Division of the Buffalo-Eclipse Corporation 
1242 Holden Ave., Detroit 2, Michigan 


Manufacturers of Quality Products Since 1886 





IN ENGINEERING 


* In line with recent organizational 
changes, Arthur D. Little, Inc. an- 
nounces appointment of two new 
vice presidents and two new direc- 
tors to the board. New vice presi- 
dents are Dr. Lawrence W. Bass and 
D. Reid Weedon. Stuart Heddon and 
William Webster are the directors. 


* Benjamin S. Troop joins the lab- 
oratory staff of the Timber Engi- 
neering Co., affiliate of National 
Lumber Manufacturers Assoc. War- 
ren E. Racine joins the engineering 
staff. 


* Frank A. Cowan, assistant direc- 
tor of operation, Long Lines Depart., 
American Telephone & Telegraph 
Co. is awarded the 1953 Lamme Gold 
Medal by the American Institute of 
Electrical Engineers. 


%* Combustion Engineering, Inc. an- 
nounces appointment of Dr. R. C. 
Ulmer as head of the research de- 
partment, succeeding B. J. Cross. 
Cross has been appointed research 
consultant. 


*% Robert A. Stauffer and Kenneth 
G. Donald are elected to the Board 
of directors of National Research 
Corp. Dr. James H. Gardner becomes 
assistant director of the Petrochem- 
icals Dept., and Dr. Charles I. 
Tewksbury is appointed to the posi- 
tion of project manager in the Petro- 
chemicals Dept. 


* H. K. Ferguson Co. announces 


COOLING TOWER 
INSTITUTE 


New officers are, 1 
to r: vp, P. R. Hoff- 
mann of Lilie-Hoff- 
mann Cooling Tow- 
ers, Inc.; pres, N. B. 
LauBach of Hudson 
Engineering Corp.; 
sec’y, C. E. Pickup 
of Fluor Corp; and 
treas, R. R. Pabodie 
of United Cooling 
Tower Co. Presi- 
dent for 1953 was 
Leon T. Mart of the 
Marley Co. 


appointment of Norvon Clark as 
Eastern district contract manager. 


*% Alfred C. Emmerling, Paul §. 
Calkins, and Peter Mortenson, Jr. 
have merged their professional 
practices to form Emmerling, Calk- 
ins, & Mortenson, Inc., Architects 
and Engineers. Offices are at 112 
Madison Ave., Detroit 26, Mich. 


* President of the American Con- 
crete Institute for 1954 is Charles 
H. Scholer, Kansas State College. 
Frank Kerekes, Iowa State College, 
is elected to a two-year term as 
vice president. Directors for three- 
year terms are Phil M. Ferguson, 
University of Texas; Joseph F. Jel- 
ley, Dept. of Defense; H. C. Ross, 
Hydro-Electric Power Commission 
of Ontario; and George W. Washa, 
University of Wisconsin. Charles S. 
Whitney, of Ammann and Whitney, 
is serving the second year of a two- 
year term as vice president. 


% Harvey K. Breckenridge joins 
Ebasco Services, Inc. as_ general 
manager of its Greek electrification 
program. He was formerly a vice 
president and director of West Penn 
Power Co. 


* Director of the city of Philadel- 
phia’s Division of Air Pollution Con- 
trol will be S. C. Rothmann. He suc- 
ceeds John R. Hodges who resigned. 


* Foster D. Snell, Inc., Consulting 
Chemists and Engineers announce 
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NOTES 


NO SHUTDOWN, NO LOAD REDUCTION, 
NO HAND CLEANING ... WITH 
C. H. WHEELER REVERSE FLOW CONDENSERS 


The savings in dollars and downtime effected by C. H. 
Wheeler’s Reverse Flow design for steam condensers are 
a matter of record in public utilities and private power 
plants throughout the country. Chances are, you can 
inspect a nearby installation and learn first hand how 
efficiently debris of vegetable, animal and mineral matter 
is dislodged from the tube sheet and flushed away by 
reversing the flow of the cooling water through the 
Condenser. Cleaning work that formerly took hours is 
accomplished in minutes with no interruption in load. 
C. H. Wheeler custom-engineers your steam condensing 
hook-up to pay off in long range sustained efficiency. 
(Bulletins mailed on request. ) 


WHEELER - ECONOMY 
CIRCULATORS 
Lasting Dependability 
Minimum Maintenance 
Wheeler-Economy Circula- 
tors include: mix-flow ver- 
tical wet pit type with both 
standard and pull-out 
design; vertical mix-flow 
volute type for dry pit in- 
stallations; and horizontal 
single stage centrifugal 
constructions to 100,000 
GPM capacities. Wheeler- 
Economy pumps for gen- 
eral service include: single 
stage high head double 
suction; multi-stage with 
horizontal or vertical split 
case; pumps for sump, 


process and fire protection serv- 
ices. Wheeler-Economy also 
invites your special problems 
requiring custom design. (Bulle- 
tins mailed on request.) 
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WHEELER-ECONOMY 


POWER PLANT 
EQUIPMENT 


TUBEJET AIR EJECTORS 
Steel Shell 

More Reliable 

C. H. Wheeler Steel Shell 
Tubejet Air Ejectors pro- 
vide worthwhile savings in 


space and weight. They are 
available with either single 





or multiple element, two-stage type with combined 
surface inter-after condenser. Write for Bulletin. 


WHEELER-ECONOMY CONDENSATE PUMPS 
for Condenser Service 
with Turbine and Motor Drive 
Write for Bulletins 


C. H. WHEELER 


©. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 


Steam Condensers ° 


High Vacuum Process Equipment * Micro-Particle Reduction 


Centrifugal, Axial and Mixed Flow Pumps e 
Mills © 


Steam Jet Ejectors 
atelaialss 


Condensers and Ejectors 


Vacuum Refrigeration 
¢ Deck Machinery. 











panel or wall. 
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BOILER 


Thousands of boilers like yours 
protected by this Safety Team 


Depending on one source of water level checking is short- 
sighted these days. Make doubly sure with the Reliance Safety 
Team. The Alarm Water Column with sensitive float-operated 
mechanism faithfully warns with a whistle blast if level reaches 
unsafe low or high positions. But operators rarely let that hap- 
pen when they have constant access to the accurate EYE-HYE 
Remote Gage reading, located conveniently at eye-level on 


EYE-HYFE’s green indicating fluid is now more evenly illumi- 
nated by a fluorescent lamp. And EYE-HYE can be equipped 
to control lamps or horns in still other plant locations. Make 
your boiler extra safe like the many in steam plants everywhere 
enjoying Safety Team water level supervision. Write the fac- 
tory or your nearest Reliance representative. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, 0. 
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the following staff promotions: 
Shepherd Stigman to assistant to the 
cirector of personnel and public re- 
lations, and Fortuno De Angelis to 
assistant to the director of market 
research. 















% Edward F. McCrossin, of Mc- 
Crossin & Co., is elected a director 
of Yuba Consolidated Gold Fields. 
He fills a vacancy caused by the 
death of James A. Bailey. 










*% J. Donald Kroeker and Associates 
have moved into their new air con- 
ditioned office building at 4505 SW 
Corbett Ave., Portland, Oregon. 


* New address for Harry W. Smith, 
Inc. is 41 East 42nd St., New York. 






















*% Monty F. Woodruff joins the staff 
of Drake & Townsend, Inc. of New 
York. He will be available to utili- 
ties and industries interested in pro- 
pane plants. 














*% Harold E. Brailey, of New York, 
and William F. Ryan and Ralph D. 
Waterman, both of Boston are 
elected directors of Stone & Webster 
Engineering Corp. All three men are 
vice presidents of the company. Al- 
fred L. Hartridge and Stuart F. Kos- 
ters are elected vice presidents, and 
Thomas W. Barry is appointed an as- 
sistant treasurer. 



















* The first of two units of the 
Waneta hydroelectric power station 
is now in operation at Waneta, 
British Columbia. The new plant, de- 
signed and constructed by Stone & 
Webster Canada Ltd. in collabora- 
tion with Stone & Webster Engineer- 
ing Corp., Boston, is owned by The 
Consolidated Mining and Smelting 
Co. of Canada, Ltd. 


















There is a number representing 
my desired wealth at the age 90; if! 
take the last digit of that number 
and transpose it to the front of the 
number, the result is nine times the 
original number. What is my 4e 
sired wealth ie., the origina! num- 
ber? (Mental deduction and simple 
arithmetic are all that’s needed.) 

Answer on page 11 
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FEDERAL NOARK’ POWER CENTER... 
THE WINNER AT LAUREL! 








IT TAKES ELECTRICITY to operate a race 
track. Without electricity you'd have trouble 
buying an admission ticket or placing a bet... 
and how could the horses get through the gates 
or give you a photofinish? Well, Laurel, in Mary- 
land, is today’s most modern track, and its elec- 
trical system is controlled by Federal Noark 
main service equipment, lighting and power 
panels, motor controls, control centers and a unit 











substation. 

Federal Noark equipment is today’s best an- 
swer in buildings of every type and wherever 
else there’s an electric light and power control 
problem. Most of this equipment is factory- 
assembled from standard units to meet individ- 
ual specifications. All of it brings minimum in- 
stallation costs . . . and is designed for maximum 
efficiency, easiest maintenance and remarkable 
flexibility for later changes or expansion. 

Next time you have an electrical distribution _ 
problem, pass it on to Federal Noark for the Federal Noark Power Center at Laurel Race Course. Factery- 
most practical and economical solution. assembled and tested. Circuit breakers completely interlocked 

in all positions . . . high voltage switches coordinated with power 


fuses. Complete sectionalizing between high and low voltage 


FEDERAL ELECTRIC PRODUCTS COMPANY and individual breakers makes maintenance safe and easy. On 
the complete Laurel electrical system, Architect was Arthur 


PARI | & " ‘ . " 
” > ee, Se & 2 Froehlich, Beverly Hills, California; Contractor, Harry S. Mickey, 
Baltimore, Maryland. 





nee 





Federal Noark products: Stab-lok Circuit Breakers, 
Motor Controls, Safety Switches, Service Equipment, Indus- 
trial Circuit Breakers, Panelboards, Switchboards, Control 
enters, Bus Duct — Pacific Electric Manufacturing 
rporation products: High voltage circuit breakers and 
Power switches y% Sales offices in principal cities. 
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Here’s the 


Answer to the 
3 Big Headaches 


in Transits... 








REPAIR 
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UD 


The New Standard 
of Excellence 


























Model No. 50 


Dirt ... Wear .. . Repair—the three big 
troubles that impair every transit and level 
unless it’s a Brunson. Dirt that gets be- 
tween movable parts and causes binding. 
Wear from friction between movable parts 
that starts reducing accuracy from the day 
you first use the instrument. Costly main- 
tenance to overcome the effects of dirt and 
wear, 

Brunson has the answer to all three 
factors: dustproof, ball bearing construc- 
tion. Dust is sealed out, the lubricant 
sealed in, and wear is practically elimi- 
nated by the smooth ball bearing action. 
That’s why only Brunson instruments 
maintain their accuracy for years without 
costly routine maintenance. 

Brunson instruments are the new stand- 
ard of excellence—yet they cost no more, 
Write today—you’ll be glad you did. 


DISTRIBUTED EXCLUSIVELY BY 





(BRUNING ) 





Everything for the Engineer and Draftsman 


CHARLES BRUNING COMPANY, INC. © 4700 MONTROSE AVENUE © CHICAGO 41, ILLINOIS 
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* Kings County Chapter of the New 
York State Society of Professional 
Engineers awarded Certificates of 
Honor to Dr. James F. Fairman, vice 
president of Consolidated Edison Co, 
of New York and to Dr. Erich Haus- 
mann, Dean Emeritus of Brooklyn 
Polytechnic Institute. The awards 
are in recognition of Dr. Fairman’s 
appointment to the New York State 
Board of Examiners of Professional 
Engineers and Land Surveyors, and 
Dr. Hausmann’s outstanding service 
as past member of the Board. 





































* Dr. Edgar L. Piret, professor of 
chemical engineering at the Univer- 
sity of Minnesota and engineering 
consultant for Minnesota Mining & 
Manufacturing Co., has sailed from 
New York City for a European lec- 
ture tour sponsored by the Royal In- 
stitute of Swedish Engineers. 






















PIRET LIGHTFOOT 











*% The Lummus Co. announces the 
association of C. E. Lightfoot with 
the firm. 


* E. A. Hengst, Westfield, N. J., is 
named treasurer of the American 
Gas and Electric Co. He also has 
been named treasurer of all AGE 
subsidiary companies, including the 
AGE Service Corp. 













* Appointment of Colonel Leslie S. 
Fletcher to the newly created posi- 
tion of research fund director, 
American Society of Tool Engineers, 
is announced. 


% The ‘second scholarship in_ the 
field of material handling has been 
established at Wayne University in 
Detroit in memory of the late W. J. 
Dernberger of the Ford Motor Co. 
The scholarship is jointly sponsored 
by The Material Handling Institute 
and the American Material Handling 
Society. The selection of the recipl- 
ent of the scholarship will be made 
by the College-Industry Committee 
on Material Handling Education. 


















* S. Schwartz & Associates Con- 
sulting Engineers, announce te 
opening of a branch office in Stark- 
ville, Mississippi, in order t: more 
effectively serve clients in the mid: 
south and southwest. ” 
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Figurenometry Answer 


Both numbers must have the same 
number of digits; the terms of the 
problem dictate that the first digit 
must be “1” and the last digit must 
be “9”. The second digit of the orig- 
inal number must be zero since any 
larger number would result in a 
carryover in multiplication, thereby 
increasing the number of digits in the 
resultant second number; this, of 
course, is not permissible under the 
terms of the problem. 

We have established then that the 
first two digits in the original number 
are “10”; the last digit in the original 
number and the first digit in the sec- 
ond number must be “9”. Now, when 
multiplying the original number by 
“9” as proposed, the right-hand end 
of the resulting product begins to 
form by multiplying the final “9” in 
the original number by the postu- 
lated “9” multiplier. The result is 
“81”; this dictates that the final digit 
in the second number must be a “1” 
with “8” carried over. The final “1” 
in the second number is the next-to- 
the-last digit in the original num- 
ber; it preceeds the final “9”. 

Repeating this deductive multipli- 
cation, multiply the “9” multiplier by 
the “19” we have already established 
as being the extreme right-hand end 
of the original number; we find that 
we will be adding the carried-over 
‘8” when we multiply the newly 
found “1” by the “9” multiplier. 
Thus in the second (newly forming) 
number the next to the last digit is 
the “7” from “17” (coming from 1 x 
9 plus the 8 carryover). Now we 
have the “1” (from the “17’) to car- 
ty over. The process goes on by suc- 
cessive multiplication and addition 
of carried-over numbers. When the 
“10” forms, we have the required 
first two digits. If you work out the 
intervening digits, you will come up 
with that desired wealth (which is 
more in dollars than all the debt of 
al the governments of all the 
World): 10,112,359,550,561,797,752,- 
808,988,764,044,943,820,224,719. 


r quotes 


In our 52 years of existence, we 
ave spent a little over $2.1 billion. 
A large percentage of that has been 
spent in the last eight or nine years, 
So those projects are not yet re- 
turning their full share to the 
Treasury. In spite of this fact, we 
have collected and put back into the 
Teasury $510 million, or over 25 
Percent of the total money we have 
spent in the last 50 years....We 
‘ave less than one percent of de- 
Nquencies....Most businesses 
Would be proud of a record of that 


type. 
—Wilbur A. Dexheimer 
Commissioner, 
Bureau of Reclamation 
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Seven Good Reasons 
for Specitying Gopytlex 


for Your Next Copying Machine 


4 Makes top quality, low 

















cost prints fast— in just , 
No fumes, no ex- e o few seconds. An unsurpassed variety 
haust ducts—abso- 
i] 


of sensitized papers, 
® lutely odorless, cloths, and films. 
quiet, and clean. 


—anyone can run 
it easily and well. 


" Precision engi- 
Simple to operate 6 neered for a life- 
se time of trouble- 

+ free service. 


stallation involved 
e —mounted oncast- 
ers for mobility. 


] No permanent in- 





electrical connec- 


# tion to operate. e. \ | 
Model 93 


Copyflex Machine 


| Requires only an 


Why settle for less when it costs no more Today’s Copyflex machines represent 25 
to own the one machine that offers all the years of development by men who are 
benefits of diazo type, positive black-on- thoroughly familiar with engineer prints 
white reproduction? and print-making requirements. They are 

That’s what you get with a Bruning made by the Charles. Bruning Company, 
sopyflex. You have all the speed, the econ- Who introduced the diazo type direct 
omy, and the quality associated with posi- Process of reproduction in this country 


tive black-on-white reproduction... plus in 1929. 


























problem-free installation, ease of opera- There is a Bruning Copyflex that will 





tion, and absence of fumes, exhaust ducts, _ exactly fit your requirements. Write us for 
ventilating fans, and similar drawbacks. full particulars. 

































—— 





BRUNING ) 


on ordinary translucent paper—in seconds. 














CHARLES BRUNING COMPANY, INC. © 4700 MONTROSE AVENUE © CHICAGO 41, ILLINOIS 
Everything for the Engineer and Draftsman 
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AMERICAN 
CHLORIDE 
DEALKALIZER 

















Another AMERICAN First 


This is an exclusive AMERICAN 
process of dealkalizing water at great 
savings 
AMERICAN's New Process reduces alkalinity by 


chloride anion exchange without the use of acid. 
Instead of using common salt alone as regenerant, 
the AMERICAN process utilizes a mixture of salt 
and caustic, thereby increasing the capacity of the 
anion exchange resins from 33% to 50% and 
greatly improving the quality of the effluent. 





Write for bulletin. 





AS all 
SAA? 
SERVICE SINCE 1902 FARO 
VS 


oO 
‘2 TO THE INDUSTRY 


4TEnity 


american Vz Ch, 


COMPANY 
INCORPORATED 


FOURTH AND LEHIGH AVENUE © PHILADELPHIA 33, PENNSYLVANIA 





DEAERATORS + HOT PROCESS SOFTENERS + REACTORS © FILTERS © ZEOLITE SOFTENERS © CHLORIDE DEALKALIZERS © AERATORS & DEGASIFIERS 
WTDROGEN SODIUM ZEOLITE SOFTENERS + DEMINERALIZERS © CHEMICAL FEEDERS + CONTINUOUS BLOWDOWN © SWIMMING POOL EQUIPMENT 
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bp attends 


A Work Study 






Chicago’s Illinois Tech recently 
sponsored a Work Study Conference 
which touched on many fields of in- 
terest to consulting engineers. 

On operations research, Dr. Rus- 
sell L. Ackoff, Case Institute, said 
that when a firm buys consulting 
services, it buys experience as such: 
when it buys operations research it 














EDWARD C. VARNUM, BARBER- 
COLMAN; DR. RUSSELL L. ACKOFF, 
CASE INSTITUTE; DR. T. E, CAY- 
WOOD, CAYWOOD-SCHILLER 
ASSOCIATES; AND PAUL H. 
RANDOLPH, ARMOUR RESEARCH 
FOUNDATION (L. TO R.) 













buys experts who devise methods 
and operations which will obviate gr 
the client’s need for future outside 
assistance in operations research. @ $ 
On automation, for example, 4 
panel of experts concluded that al- 
though the automatic factory may 
not yet be here, full automation is 4 
reality in factory operations. 















as’ 





JOHN W. PALMER, BUTLER MAN- 
UFACTURING; KENNETH H. 
BOLDT, EASTMAN KODAK; JAMES 
CURRAN, BUTLER MANUFACTUR- 
ING (L. TO R.) 
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HIGH 
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for Years by 


TIME TESTED 
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Exy, Whee) Volume 97; "9. ft,, Prose 
RotoGrate floy, ted surface. effec; . a 
‘POraliey Fore ”® Grate mes 
Detroit p., Sraty 5. *Urfacg 


Stokers 





Results of tests of the Mueller Brass new steam 


generating unit by the consultants were most 


thods 
bviate@ gratifying. They are typical of Detroit RotoGrate 


utside 
rch. @ Stoker performance. 


le, a 
at al- 

may 
n is a 


Especially important to you as a buyer is the 


lest of time. Performance records of the Roto- 









Grates in hundreds of plants—show high overall 






hermal efficiency, high availability and extreme- 
Detroit RotoGrate Stoker applied to the 110,000 


low maintenance with all grades of coal. pound unit at Mueller Brass Co., Port Huron, Mich. 


Write for Detroit RotoGrate Bulletin 





There is @ Type and Size Detroit Stoker for Every Industrial Need 


af 
$ 



















BOOKLETS 


Personal copies of booklets can be obtained by writing directly to the manufacturers 


Borters—A handy 16-page refer- 
ence, bulletin SB-50, describes this 
company’s complete line of steam 
generating equipment. Sectional 
views and photographs are used to 
show various arrangements of equip- 
ment with an explanation of advan- 
tages and applications. Erie City Iron 
Works, Dept. CE, Erie, Pa. 


Latest Data on fuel-oil heating 
and pumping sets are contained in 
27-page bulletin OB-53. It outlines 
the principles used in design and 
construction and gives a complete 





form to help engineers in drawing 
up comprehensive specifications for 
bidding. Photographs illustrate the 
various combinations of pumps, 
drivers, and heaters as well as a wide 
range of piping arrangements for 
cross-over controls and suitable lo- 
cations of valves, gages, and ther- 
mometers to suit special unit loca- 
tions and control requirements. The 
Engineer Co., Dept. CE, 75 West St., 
New York 6, N. Y. 


INSULATION—A 20-page technical 
data manual gives engineers all 








available information on Gilsulate 
insulation for hot underground 
pipes. How ditch sizes are deter- 
mined for various pipes and types of 
soil, how efficiency of the insulation 
is calculated, and how performance 
for a particular job can be predicted 
is explained. Charts, tables, draw- 
ings, and graphs are used to simplify 
and clarify discussion of the engi- 
neer’s calculations. American Gil- 
sonite Co., Dept. CE, 134 West 
Broadway, Salt Lake City, Utah. 















“How To Use Soapstone OCT-O- 
DUCT—a manual of field practice,” 
eight-pages, is based on field ex- 
perience with the first million feet 
of the new flat-sided underground 
conduit. The manual illustrates 
methods of preparing trenches, 
erecting duct structures, and man- 
holes and encasing. Soapstone OCT- 
O-DUCT is a non-metallic under- 
ground conduit for power and com- 
munication circuits. Soapstone Duct 
Co., Dept. CE, 110 Linfield Dr, 
Menlo Pk., Calif. 

















SERvIcEsS—Twenty-four page book 
“DFI Facilities,” describes the di- 
versified engineering research and 
development which is being carried 
on by this company’s technical staffs. 
Four main services; technical sur- 
veys, research and development, de- 
sign engineering, and _ production 















3355 square foot heater with desuper- 
heating, condensing, and sub-cooling 
sections. 


Integral forged channel and tube sheet 
showing pass separations. 
WwW 













gee 


“Pres-sea 


complete details. 


The Whitlock Manufacturing Co., 96 South St., Hartford 10, Conn. 
New York, Philadelphia, Boston, Detroit, Chicago, Richmond. Authorized repre- 
sentatives in other principal cities. In Canada: Darling Brothers, Limited, Montreal. 


THERE IS A DIFFERENCE 


N 
FEED WATER HEATERS 


Wherever a high pressure extraction heater is 
required — in power plants, central ‘stations, or district 
heating companies — it’s wise to specify a Whitlock 
Feed Water Heater. The unique Whitlock “Pres-sea 
front closure completely eliminates heavy cover bolt- 
ing — the hydrostatic load effects its own seal. This 
design pays off in dependability, efficiency, and economy of opera- 
tion. Standard designs include both U-tube and straight tube constructions and 
are suitable for combinations of desuperheating, condensing, and sub-cooling. 

Whitlock Feed Water Heaters accommodate the full range of pressures 
— whether 1000 or 2,500 psig. Ask us for performance data — find out for 
yourself why leading industries and public utilities insist on Whitlock. Write for 
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A Consulting Engin SS . 
s a Cons s s cer 0 Pr 


your client has to or needs to 








3} wants to collect dust efficiently and economically 
Gil- ‘- a 

‘ because it’s good ae public relations to 

ce do so, Prat-Daniel Dust Collectors Wy 


vs are the difference between black and ° 

oT. When you specify GZ Mechanical Collectors 

uct your client is assured high over-all efficiency. 
PT) Collectors are designed with a multiplicity 
and of smail diameter tubes, resulting in a higher 
i | sustained efficiency over a wide operating range. 
- The smaller the diameter of the tube 

the greater the centrifugal force on the dust 


P « if pe e 
ET particles & * « The greater the centrifugal force 


— 


Sc , 






6 the hisher the efficiency of the dust collector. 
That’s why when quality and results are the 
ct determining factors it pays to specify CT 


ck 
I” 


i Collectors. Why not contact The Thermix 
a 
9 


‘or 
‘or 





Corporation, Project Engineers for Prat-Daniel, 


specialists in this field? Oe 


Project Eines THE THERMIX CORPORATION xcenwicn, conn. 


(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec; Toronto 5, Ontario 





in. 
re- 
al. 







Designers und Manufacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 





These are Prat-Daniel Products 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks. 
THERMOBLOC DIVISION: Direct-Fired Unit Heaters for Industrial and Commercial Applications. 














W hen free oxygen combines with 
atmospheric moisture or natural 
waters, the stage is well set for cor- 
rosive action. Controlling the degree 
and extent of that action are many 
related factors, variable in influence 
under differing circumstances. 


The rate at which oxygen is trans- 
ferred from atmosphere to a solution 
is, for example, directly proportional 
to the amount of exposed surface 
area of that solution, while the cor- 
rosion rate of immersed metal is, in 
turn, proportional to the oxygen con- 
centration of the solution. Therefore, 
with all other factors stabilized, a re- 
duction in exposed surface area will 
slow the oxygen-solution process, 
thereby greatly retarding corrosion. 


How deeply metal is immersed, 
particularly in a quiet solution, is 
another determinant of corrosive 
action in which dissolved oxygen is 
the governing factor. Oxygen satura- 





MAINTENANCE 
FOR METAL 


tion, highest at and near the surface, 
diminishes with increasing depth as 
convection currents become less ac- 
tive. Corrosion at and immediately 
below the surface of a liquid is there- 
fore far more severe than that en- 
countered at greater depths. 


These and other variables that 
combine to produce a given corrosion 
problem must be evaluated in any 
attempt to reach an effective and 
practical solution. Such evaluation, 
based on thirty-five years’ corrosion- 
control experience, is standard 
Dampney procedure. That is why 
your specification of a Dampney 
Coating assures you so much more 
— protection you can depend upon 
to meet not only standard industrial 
service requirements but your specific 
equipment-operating needs. For 
data on Dampney Protective Coat- 
ings and their place in your corro- 
sion-control program, write 


158-1 HYDE PARK. BOSTON 36. MASSACHUSETTS 
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BOOKLETS 


—Starts on page 70) 


engineering, are typified in the pages 
describing client engineering proj- 
ects. The project manager system 
and operating policies are explained 
in chart form. Designers for Indus- 
try, Inc., Dept. CE, 2915 Detroit Ave., 
Cleveland 13, Ohio. 


CorrRUGATED ROorFInec and siding of 
steel coated with a rust inhibiting 
asphaltic bond coat and an asphal- 
tic-plastic, mica coating is fully de- 
scribed in four-page folder 4b/PL. 
Cross T-bar and T-bar and saddle 
construction are pictured and a list 
of standard styles and coverage di- 
mensions is included. Fasteners and 
flashing are illustrated. Plasteel 
Products Corp., Dept. CE, Washing- 
ton, Pa. 


SwitTcHcEAR—bulletin 7004 B is a 
24-page guide to I-T-E high voltage 
switchgear. Illustrated with dia- 
grams and photographs, it contains 
separate sections on features, switch- 
gear components, applications, spec- 
ifications and construction data. De- 
tailed information is tied in with 
easy-to-see photographs and dia- 
grams. Booklet also deals with extra 
services which are available to users 
of switchgear. I-T-E Circuit Breaker 
Co., Dept. CE, 19th and Hamilton 
Sts., Philadelphia 30, Pa. 


GEARED TURBINE GENERATORS, 200 
to 1500 kw, for both ac and dc ser- 
vice are the subject of 23-page bul- 
letin 1969. Engineering and con- 
struction features, including two 
types of governing arrangements, 
hand and automatic nozzle controls, 
and other controls and accessories 
are described in detail. Worthington 
Corp., Dept. CE, Harrison, N. J. 


INTAKE Arr Fiuters for stationary 
and portable engines and compres- 
sors described in four-page folder 
135-5M feature a flocked screen wire 
filtering media. How this filter main- 
tains constant rated efficiency is ex- 
plained. Drawings and tables show 
specifications. American Air Filter 
Co., Inc., Dept. CE, Louisville 8, Ky. 


“Trenps in Swimming Pool De- 
sign,” 20-page booklet wil! prove 
especially helpful to engineers, a! 
chitects, and those contemplating 
pool construction or modernization. 
It covers various types of construc- 
tion; modern trends in pool ! ghting; 
color in the pool; data on filtering, 
recirculating and chlorinating sys 
tems; and newest developments 
pool fittings and accessories. Elgin 
Refinite, Swimming Pool Dep'., Dept 
CE, Elgin, Ill. 


“INSULATION Roor Boarp,’ sevel- 
page technical bulletin 593, explains 
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To add packing to a 
Yarway Gun-Pakt joint, 
just insert a slug and 
twist a wrench; the joint 
is tight, the job done. 
There is no 

unpacking operation. 


STARTLING 
NEW FACTS ON 
EXPANSION JOINT 
MAINTENANCE 


It may cost less than you 
think to service expansion joints. 
Look at these records from 
three typical users of Yarway 









Gun-Pakt Expansion Joints: 


STATE UNIVERSITY* 


Mip-WEstT AIRFIELD* 


“Bic TEN”? UNIVERSITY* 


*Names on request. 






YARWAY GUN-PAKT JOINTS 


Required addition of only 3 slugs (45 
cents) of packing in 5 years. Lubrica- 
tion only once every 6 months. Total 
labor time of only 2 manhours in 5 years. 


Only maintenance was lubrication and 
addition of 2 slugs (30 cents) of pack- 
ing per year. Total labor 44 manhour 
per joint per year. 


Lubrication only once every 2 months, 
with packing added as needed. Total 
labor time charged, 1 manhour per 
joint per year. 





CONVENTIONAL GLAND-PACKED JOINTS 


Same lubrication as Gun-Pakt, plus 
gland tightening, plus complete over- 
haul with shutdown for unpacking 
and repacking every 3 to 4 years. Time 
for overhaul—25 manhours per joint! 


Lubrication and gland tightening re- 
quired 8 manhours per joint per year— 
plus complete unpacking and overhaul 
every 2 to 3 years. Time required for 
overhaul—20 manhours per joint. 


General maintenance requires 6 man- 
hours per joint per year. Complete 
overhaul required every 2 to 3 years 
with unpacking and repacking—24 
manhours per joint. 








Yarway single-end, welding type 
Gun-Pakt joint for pressures to 300 psi, 
Yarway Gun-Pakt Expansion heavier design for higher pressures. 





To get the full facts on 





Single-end traverses up to 12 inches; 


Joints, and how they can save double-end up to 24 inches. 


you maintenance money, write 
for Yarway Bulletin EJ-1913. 









ARNALL-WARING COMPANY 
MW Mermaid Ave. Philadelphia 18, Pa. 


gun-pakt 
expansion joints 
















You can have DRY AIR 


with exact moisture control 


FOR 
YOUR COMFORT 


FOR 
YOUR PROCESS 


FOR 
TESTING MACHINES 


OR MATERIALS 
AT ANY TIME OF 
THE YEAR 































ASSEMBLING ELECTRONIC PARTS 















@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool- 
ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set- 
tings, Or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 
no solids, salts or solutions to 


be handled. 


MOST COMPACT. It does a 
very large amount of work in 
a small space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 
fy) it needs no summer re-heat. 
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DRYING INDUSTRIAL MATERIAL 







Write for Bulletins 112 and 122 


NIAGARA BLOWER COMPANY 


DEPT. CO, 405 LEXINGTON AVE. NEW YORK 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 












BOOKLETS 


—Starts on page 70 


how proper installation of this board 
between the vapor barrier and roof- 
ing finish material will eliminate the 
danger of condensation. Full-page 
tables list coefficients of heat trans- 
mission of flat roofs covered with 
built-up roofing. National Gypsum 
Co., Dept. CE, Buffalo 2, N. Y. 


“A Picture Story of the R. C. 
Mahon Company,” 46-page brochure, 
portrays the company’s extensive 
metal fabricating and production fa- 
cilities, its products and services. Ac- 
tivities, products, and production 
methods of the eight divisions are 
pictured. The R. C. Mahon Co., Dept. 
CE, 6565 E. Eight Mile Rd., Detroit 
34, Mich. 











THe Story of Octa-Tubes, ad- 
vanced lighting standards for streets, 
highways, and bridges, is told in 11- 
page bulletin OTA. Features and in- 
installations are pictured for the 
modern Elite, the conventional long- 
span, parkway, and fluorescent 
types. Base construction details are 
presented for each type along with 
drawings of accessories and modifi- 
cations. Millerbernd Manufacturing 
Co., Dept. CE, Winsted, Minn. 


Q-FLoor Construction utilizing 
cellular steel beams which are said 
to combine the inherent qualities of 
steel — light weight and great 
strength—are described in 23-page 
brochure Q-20-54. The booklet is in- 
dexed as to types, properties, specifi- 
cations, and other engineering data. 
Pictures and scaled drawings are 
used to advantage in explaining 
means of installation and advantages. 
H. H. Robertson Co., Dept. CE, 2407 
Farmers Bank Bldg., Pittsburgh 22. 


CHEMICAL PrRocEss industry equip- 
ment is presented in a 15-page con- 
densed catalog. Each section of the 
indexed booklet gives complete in- 
formation, applications, and colored 
flow diagrams for a specific product. 
A broad range of sizes, materials, 
and types for standard and _ special 
requirements are shown. Schutte & 
Koerting Co., Dept CE, 12th & 
Thomas Sts., Philadelphia, Po. 


Larce Capacity blower fan unit 
heaters for industrial and commer- 
cial building interiors are presente 


——) 











Got GARBAGE COOKING Problems? 
Hapman-Dutton offers help, engineering 
consultation and equipment to mee? State 
Laws on cooking garbage for hogs. Write, 
wire, call. Phone 3-1675. 


HAPMAN-DUTTON CO. . 
630-D Gibson St. Kalamazoo, Mich. 
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boiler enclosures 


Boiler enclosures Utilize Bigelow-Liptak Unit- 
SUSpended thin walls in Convection Greas and 
behind water wall 

Prevail. Where m 

encountered, 


- + greater efficiency, 


, BIGELOW-Lipray Cyproration 


TYPICAL B-L PRODUCTS 
FOR INDUSTRY 


icati for B-L 
sacle nanan caneoenlll 
Wee ena houses, _—— pice 
chemical plants, sugar mills, coal — 
glass plants, city acess eg es rs 
in the heat of things—you'll fin ci 
stallations. They're hanging up Ke = 
ords every day—providing top perfo 
ance ata lower cost per BTU. Youcange 


i day! 
more information if you write—today. 


BIGELOW-LIPTAK /(Cyctation 


-Liptek Expert Cerperation 
aaaaen ale e DETROIT 8, MICHIGAN 
2550 W. GR 


HES 
ND ARC 
SUSPENDED WALLS _ , 
vs yr to Bigelow-Liptak of Canada, Ltd., /erenle, Ontarce 

In f 


NEW YORK 
ELES « MINNEAPOLIS a 
KANSAS CITY, MO. « LOS ANG - 
DENVER » HOUSTON - : peo aARtt, Wet © SEATTLE © 
NNO = NS EE Been ame TULSA « VANCOUV 

same, ORL. 0 ST. LOWS © ST. PABL « RANCISCO 
ATLANTA » BOSTON ga : 

LAND, 
PITTSBURGH » PORT: 
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IN BOILERS— 
4 | 












































4. 
NWT 
- 


WORLD’S LARGEST MANUFACTUR 
OF SCOTCH MARINE BOILERS 
FOR POWER AND HEAT 


aes, 








When you want the ultimate in boiler economy and dura- 
bility, go “Scotch” and say “TITUSVILLE.” "We have 


built more Scotch Marine Boilers than any single manu- 







facturer, are the largest builders, and have contributed 









improvements and refinements to this basic type for over 
90 years. Let us send you our Scotch 
Marine Bulletins—factual, complete! 


TUTE 
"saatatse THE TITUSVILLE IRON WORKS 


ean 
— truthers COMPANY 
Wells TITUSVILLE, PENNSYLVANIA 
Macvfacturers of A Complete Line of Boilers for Ewaery 
Heating and Power Reavirerrent 
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BOOKLETS —Starts on page 70 


by means of drawings, photographs, 
and indexed text in 39-page bulle- 
tin WN-135. Tables, graphs, detail 
drawings of various arrangements, 
and piping and control diagrams 
make this booklet a must for anyone 
specifying large unit heaters. John 
J. Nesbitt, Inc., Dept. CE, Philadel- 
phia 36, Pa. 












Heat ExcHancers—Of particular 
interest to engineers involved in 
the design and application of heat 
exchangers and condensers, folder 
TB 329A lists the analyses and me- 
chanical properties of 29 carbon, al- 
loy, and stainless tubing steels used 
in various types of heat exchangers 
and condensers. Additional data pre- 
sented in other tables include refer- 
ence specifications and applications 
information. The Tubular Products 
Div. of Babcock & Wilcox Co., Dept. 
CE, Beaver Falls, Pa. 






MunicipaL WATER conditioning 
equipment for the removal of hard- 
ness, turbidity, color, organic mat- 
ter, taste, odor, iron, and manganese 
from water supplies by both high- 
rate and conventional systems is de- 
scribed in 11-page bulletin WC-113. 
Schematic diagrams and _ pictures 
show the design and operating prin- 
ciples of the Graver Reactivator. It 
also includes descriptive matter on 
a complete line of feed-water soften- 
ing and deaerating units for munici- 
pal steam power generating stations. 
Graver Water Conditioning Co., Div. 
of Graver Tank & Mfg. Co., Inc., 
Dept. CE, 216 West 14th St., New 
York 11, N. Y. 











“Tue Lsuncstrom Air Preheater,” 
36-page booklet, explains the fuel 
savings and increased performance 
made possible by using waste heat 
in flue gases to preheat incoming 
combustion air. It contrasts regen- 
erative with recuperative preheat- 
ers, and explains the operating 
principle and structural details and 
advantages of a gas-to-gas preheater 
of the continuous regenerative type. 
Industrial applications for other than 
nower boilers are covered. Air Pre- 
heater Corp., Dept. CE, 60 EF. 42nd 
St., N. Y. 17, N. Y. 






“Taytor Force,” Vol. 1, No. 2, 40- 
pages, includes the essential mater!- 
al from recently approved ASAB 
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GAGE GLASSES AND 


High Pressure Rubber Gask«ts . 
ALL SIZES TO FIT YOUR WATER C/ GE 


=f ‘C 


ERNST WATER COLUMN & GAGE CO. | 
Send for Catalog LIVINGSTON, N. ¥- 
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In Hot Process Softening, too 


BELCO Builds a Complete Line- 


Belco-designed equipment provides high operating efficiency 





at low operating costs. Many of the country’s largest indus- 


tries rely on Belco for their water conditioning equipment. 





For example, Belco has built the largest fully automatic de- 
mineralization plant in the world and is currently furnishing 
one of the largest hot lime zeolite installations. A consulta- 
tion with Belco could lead to lower operating costs for you, 


too. Write or call for technical assistance at any time. 
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HOT LIME SODA — Installation in HOT LIME SODA — Installation in 
boiler house at large eastern oil refin- large southwestern utility. One of three 


ery. Has capacity of 200,000 Ibs/hr. units with 90,000 Ibs/hr total capacity. 


HOT LIME BELCOLITE — 
Installation at large southern 
chemical company. Capacity 
600,000 Ibs/hr. This plant em- 


bodies *tthoroughfare” operation 





of separate deaerator and hot 
process tank. The large hot pro- 
cess tank was designed, built and 
erected by Belco under its con- 
Illustrated literature “‘Belco In Pictures” : 
eR % re em tract with customer. 


is available on request. 


Write for copy, today. 
Boiler Feedwater Heaters e Water Softeners @ Filters e Clarators 


Demineralizers « Automatic Process Control Panels 
| om) * 
cy CO BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
A ho, 11 PENNSYLVANIA AVENUE, PATERSON 3, N. J. 
TOCESSES f REGIONAL OFFICES: Philadelphia, Pa., Chicago, Ill., Houston, Texas 
. wy North Hollywood, Cal., Montreal, Que., Toronto, Ont. 

Removal of Water Impurities Representatives in all principal cities of the United States and Canada 
BELCO DESIGNS, ENGINEERS & FABRICATES WATER PROCESSING EQUIPMENT 
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Now you can have 
the advantages of USCOLITE’ 
in your valves as well 

as in your piping 



































*Uscolite is a registered trade 
mark of United States Rubber 
Company. 









DESIGN 
DETAILS 






Developed to supplement Uscolite* pipe 
and fittings, the new Uscolite bodied Hills- 
McCanna Diaphragm valve, now makes it e 
possible to utilize Uscolite’s advantages 
throughout your piping layout. The unique 
Saunders patent design of the valve coupled 






Working parts iso- 
lated from flow. 











with the chemical resistance of Uscolite No packing. 
makes the a ideal for plating, water 

treatment, and in the manufacture of ferti- @ Leaktight und 
lizer, bleach, storage batteries, pulp and pat i 





paper, etc. 
; The Hills-McCanna Uscolite bodied valve 
is available in standard sizes from yy" o 
through 2”. It is suitable for pressures to 
150 psi — for apenas to 170° F. (at 
some sacrifice of pres i i 
= pressure rating in larger e 
Write for details. HILLS-McCANNA CO 
2446 W. Nelson St., Chicago 18, IIl. 






Simple pinch clamp 
closure principle. 








Minimum mainte- 
nance even in the 
severest service. 


ee 


; Also manufacturers of 
Chemical Proportioning Pumps ¢ Force-Feed Lubricators 
Magnesium Alloy Sand Castings 




















—Starts on page 70 


BOOKLETS 


16.5-1953, which covers pressure- 
temperature ratings for steel pipe 
flanges and flanged fittings. Included 
also are reviews of recent articles, 
engineering papers, and standards 
on problems of piping and pressure 
vessel work. Taylor Forge & Pipe 
Works, Dept. CE, P. O. Box 485, Chi- 
cago 90, IIl. 











CHEMICAL CLEANING service for in- 
dustrial equipment is explained in 
this four-page folder. How the ser- 
vice works, applications, and results 
to be expected are described. Dowell 
Inc., Dept. CE, Tulsa 1, Oklahoma. 











SpecriaAL EMERGENCY electric gen- 
erating plants that meet the rigid 
code of approval of the Pennsylvania 
Industrial Board, both gas and gas- 
oline driven models, are illustrated 
in sizes ranging from 1000 to 30,000 
w ac in six-page folder A-345. Spe- 
cially designed Line Transfer Con- 
trols which make operation of the 
standby plants completely automatic 
are shown. D. W. Onan & Sons Inc., 
Dept. CE, Minneapolis 14, Minn. 











V-Bett Drives—Six-page bulletin 
20B6956B provides in condensed 
form the necessary information on 
the new method of calculating the 
horsepower capacity of a “Texrope” 
V-belt drive. Ratings resulting from 
this method take into consideration 
effect of belt length, ratio of the 
diameters of both the driving and 
driven sheaves upon the horsepower 
rating of the belt, and resultant belt 
life for both standard construction 
and high capacity “Texrope” V- 
belts. Allis-Chalmers Manufacturing 
Co., Dept. CE, 948 S. 70th St., Mil- 
waukee, Wis. 


MovasBieE-Brince electrification 
booklet GED 1982, 12-pages, ex- 
plains why nation’s automobile and 
railroad traffic growth necessitates 
new movable bridges. Amply illus- 
trated, it contains case histories of 
various bridge applications. Infor- 
mation on amplidyne-control, elec- 
trically operated center-span drives, 
and interlocked control also is pro- 
vided. General Electric Co., Dept. 
CE, Schenectady 5, N. Y. 





Pumps Anp Compressors—-How 
this company’s industrial equipment 


can be used in many differen* types 
of industry is explained in 1>-page 
reference bulletin a 

ca- 


Special features, types, sizes, 2 
pacities of products from cond 
and coolers to rotary and cent 
pumps are listed and pictured 
tual installation photographs 
at steam power plants, refrig« 
plants, and others. Worthi 
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Corp., Dept CE, Harrison, N. . 
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Social Security 


—Starts on page 20 


alone from the standpoint of information contained 
in it, but to learn the Chamber’s official position on 
the Social Security Act. The Chamber is at times 
influential in legislation, and right now it is very 
decidedly in favor of universal Social Security 
coverage. For copies of their book write to the 
Economic Research Department, Chamber of Com- 
merce of the United States, Washington 6, D.C. 
Finally, whether the professional engineer, among 
other professions, is drawn into Social Security this 
year or not, it is almost sure that he will be eventu- 
ally. Universal coverage seems on its way. This view 
is based not only on a regard for the nation’s 
responsibility to its aged, but on the practical financ- 
ing aspects of the Old-Age and Survivors Insurance 
and Old-Age Assistance programs under Social 
Security. In present financing and operation of the 
Act there are seen several weaknesses. The cor- 
rection of these is stated as an imperative necessity 


by leaders in government and industry, and they see 
it as being largely accomplished by making the 
system self-supporting, eliminating federal grants to 
the states for the program, and bringing all gainfully 
employed under universal coverage. 

Since inclusion appears inevitable, the profes. 
sional worker’s main effort must be aimed at trying 
to influence improvement of the earnings after 
retirement limitation. And even though the legisla. 
tion seems stacked against him for this session of 
Congress, he can find a glimmer of hope in Presi- 
dent Eisenhower’s message on Social Security pre. 
sented to Congress in January. The President’s view 
was that people over 65 years of age who can work 
should be encouraged to do so and should be 
permitted to do so without losing their benefits. This 
proviso in the present law, he stated, imposes an 
undue restraint on enterprise and initiative. “Re. 
tired persons should be encouraged to continue 
their contributions to the productive needs of the 
nation,” said the President, and “I am convinced 
that the great majority of our able-bodied citizens 
are happier and better off when they continue in 
some productive work after reaching retirement 
age. Moreover, the nation’s economy will derive 
large benefits from the wisdom and experience o/ 
older citizens who remain employed in work com- 
mensurate with their strength.” on 





ATTENTION 
ENGINEERS: 


To get Precision Regulation 
and durability in PRESSURE 
and TEMPERATURE 
REGULATORS specify 


KECKLEY 


The Keckley line of ee is de- 
signed for ee o Service . .. 
low maintenance . . easy accessibility. 
All of these add up to the highest 
degree of dependability you can get 
in this type of equipment. When you 
specify Keckley you are sure of the 
finest. Why not write for complete 
information today? 


COMPLETE CATALOG 54-1 
GIVES DETAILED INFORMA- 
TION ON SIZES, STYLES, 
APPLICATIONS, SPECIFI- 
CATIONS. SEND FOR YOUR 
FREE COPY TODAY. 


a 


400 West ae, Street a 


4 
4O/ b/] eo Nilvewsat Y 
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KECKLEY COMPANY 


Chicago 6, Illinois 





P || Tew QirXece 


DRAFT INDUCER 


@ COMMERCIAL BOILERS 
@ HOME FIREPLACES 
@ FURNACES 


Guaranteed Positive 
Draft At Low Cost 


Stormband and motor mounting 
constructed of heavy gage alumi- 
num spun into one piece. Electric 
motor entirely out of line of ex- 
haust gases. As a result motor 
troubles are eliminated. 

Write for literature on Airxpe'er 


Draft Inducer and other Airxpe'¢r 
products. Bulletin D | 


Cc. L. AMMERMAN CO. 
104 No. 2 St.; Minneapolis 1, Minn. 
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Engine Aeafocanert inst 


Designed with thick, tap- 
ered section to relieve 
stress concentration. 


\(=24 


SS 


Additional metal prevents 
branch connection from 
corroding dangerously thin. 


ty 


Accelerated corrosion due 


Funneled inlet relieves 
stress concentration at point 
of highest magnitude—the 


be readily eliminated... by inside of the crotch. 
using WELDOLET WELDING 
FITTINGS at all 90° branch 


connections. 


to stress concentrations can 


When corrosion exists in a 
piping system, it attacks 
the ints of stress con- 


centration most severely. 

WHY DOWN-RATE YOUR WeldOlets, 
butt-welding 

PIPING SYSTEM BECAUSE -_ ; 

OF T41S WEAK LINK? 


SPECIFY AND USE..... . . BONNEY WELDOLET on 
WELDING FITTINGS ee 
to insure 100% pipe 
strength at branch 
connections under 
corrosive conditions. 


WeldOlets, 
socket-welding 


FOR COMPLETE ENGINEERING DATA WRITE 
WELDING FITTINGS DIVISION 


FOR YOUR BONNEY W-3 CATALOG BONNEY FORGE & TOOL WORKS 


DISTRIBUTORS IN PRINCIPAL CITIES ENG. DEPT., 370 GREEN STREET 
ALLENTOWN, PENNSYLVANIA 














Public Power 


—Starts on page 23 





the State Public Service Authority; in the South 
also is Texas’ Lower Colorado River Authority. The 
LCRA grew up in the 1930’s parallel with the TVA, 
and now carries on flood control, soil conservation, 
and power supply services for several communities 
spread diagonally across Texas. 


Dewey Acts on St. Lawrence 


Historically, one of the earliest of the state power 
programs arose in New York in 1907 when Repub- 
lican Governor Charles Evans Hughes launched his 
policy of “progressive development of the water 
power of the state under state ownership, control, 
and maintenance.” By merely citing his Republican 
predecessor’s views in 1931, Democratic Governor 
Franklin Roosevelt finally secured the establishment 
of the Power Authority of the State of New York. 
And, bearing in mind New York’s public power 
predilections, Republican Governor Thomas Dewey 
restrained the Republican Congress in 1953 from 
handing over the State’s power potential in the 
St. Lawrence River to private utility development. 

Municipal, state, cooperative, and other local 
public power systems have been especially aided and 
abetted by the federal program of public power 
preference. Under a long series of federal laws, 
these locally owned public power systems have been 
given priorities and preferences in the purchase of 
government power from federally owned generating 
projects. This preference policy, like our other 
public power policies, goes back to the year 1906; 
since that time it has been widely supported by 
Republicans and Democrats alike. 

Today more than 40 percent of our federally gen- 
erated power goes preferentially to municipals, co- 
operatives, and other public power agencies. Over 
30 percent is sold directly by the government at 
wholesale rates to large industrial plants, mainly 
engaged in defense production, and to atomic energy 
projects. About 20 percent is left for the private 
utilities for resale to their customers. 


Private Utilities Vigorous 


The private utilities have retained some 80 percent 
of the nation’s electrical distributing business, al- 
though they generate only about 77 percent of the 
nation’s power. It is clear, then, that although public 
power expropriated the private utilities in some 
areas and elbowed them out in others during the 
last 50 years, these investor-owned enterprises show 
a lasting vigor of their own. 

Under the dynamic conditions of the American 


82 





political economy, there seems to have been room 
so far for both private and public forms of utility 
organization. Since the end of World War II, the 
private utilities have in fact, been able to double 
their investment in plant and equipment. Average 
earnings of their common stock and bonds are, fer 
the present at least, slightly higher than 1939 rates, 
Moreover, they have been given the advantage of 
liberal tax exemptions and amortization provisions 
as part of the post-war defense production program. 

This has been one of the answers of the public 
power advocates to the claim of the private utilities 
that tax exemptions of public projects have not been 
fully covered by public payments “in lieu of taxes”, 
that government loans for public projects have been 
made at interest charges that are too low, or that 
public power rates have been kept artificially below 
actual cost of production. 
















Dressing-Up Balance Sheets 





Public ownership advocates often respond to each 
of these assertions on their merits, but no statistical 
evidence is likely to put an end to this indecisive 
debate as to whether public power is a yardstick 
or a birch-rod for the private utilities. “Dressing up 
the balance sheet” has been a frank technique in 
the utility business for some years, and there is no 
reason to expect us to entirely forego this favorite 
pastime at once merely because we are transferring 
some of our power investments from our private to 
our public portfolio. 

Nevertheless, it is also apparent that our public 
projects have become more self-liquidating, more 
tax-paying, and more interest-bearing during the 
most recent decade of public power development. 
More rigid standards of governmental financing and 
accounting are being applied to publicly owned 
enterprises. Increasingly, their books are being 
audited, as in the case of our private utilities, by 
our most reputed accounting firms; they are coming 
to be models of financial accountability. 











Test of Public Power 


This may not settle all of our controversial ques- 
tions of public and private power, but we are learn- 
ing the lesson that the test of public power in this 
generation, as in the case of private power in the 
last, is the strict allocation of rates, costs, and earn- 
ings to the consuming, the tax-paying, and the 
investing public. 

Judging by the past and looking forward to the 
future, engineering efficiency along with sound 
economics and responsible policies will be decisive 
in the developing relationship between public and 
private power. This means that engineers and man- 
agers must comprehend and interpret emerging 
trends of all kinds in the power field—adminis' rative 
as well as technical, political as well as economic, 
atomic as well as electric. ali 
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ALL the answers to sump pump selection! 


4000 standard 
combinations at 
your fingertips 


Sample pages from bulletin 





SUMPMASTER 
SELECTION TABLE 





*CODE NUMBER AND HORSEPOWER 





TOTAL HEAD IN FEET 





25 30 40 so 60 70 80 





$126— | $127— | 5128— S5131— | $132— 
a"P sup 7 WP 10 HP 10 HP 





5135— | $136— | $137— $140— | S141— 
ae sup 7% “Pe 10 HP 10 HP 





5143— | $144— | 5145— 5148— | 5030— 
sue sup 7h HP 10 HP 1s "Pe 





5150— | S1S1— | 5152— $044— | 5045— $048— | 5049— | 5050— 
7% we 17% HP 1s HP 20HP | 20HP) 20HP 




































































BYRON JACKSON CO. PUMP DIVISION 

P.O. Box 2017, Terminal Annex, Los Angeles 54, California 

Send me copies of your new BJ Sumpmaster 
Selection and Specification Bulletin. 
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Title. 





AVAILABILITY right now 


No special engineering or custom production 

delays are involved. Delivery can be made from 

Los Angeles, California, or Lawrenceburg, Indiana. 
Ordering is made easier by simple coding 

which eliminates detailed descriptions ! 


Co 





Address. 








City. Zone. State 
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NSPE for Action 


—Starts on page 38 


1934 1939 1944 1949 1954 
Year 


pieces of legislation of interest to the engineering 
profession, to express the opinion of its membership 
before Congressional committees, and to continue 
its liaison with Federal officials on matters of en- 
gineering importance. 

Several years ago the Society embarked upon an 
extensive public relations program on behalf of 
professional engineers. This program will be con- 
tinued and expanded, focusing attention on the 
contribution of the engineering profession to the 
economy of our country. One of the activities in 
this direction has been the development of Na- 
tional Engineers’ Week to take place each year dur- 
ing the week of George Washington’s Birthday. 
During this week, local chapters of the professional 
society, cooperating with many other engineering 
groups, concentrate publicity on the engineering 


profession through hundreds of radio and television 
programs, special supplements of the daily press, 
articles in magazines, engineering displays, and 
special convocations and meetings. 

To be of greater service to engineers in indus. 
try and to industry itself, the Professional Engineers 
Conference Board for Industry was created in 195], 
The Board has been engaged in research concern- 
ing a number of pressing problems of the profes. 
sion, and has thus far prepared three pertinent re- 
ports. The first, on engineering-management com- 
munications, and the second on improved utiliza. 
tion of engineers, have been widely reviewed in 
the technical and business press and have been 
utilized extensively by industry, government, and 
other users of engineering services. The third re. 
port, on the subject of How to Retain and Attract 
Engineering Talent, was released very recently 
and has had even wider distribution and review. 

These reports are but one of the Society’s exten- 
sive services for the Engineer in Industry. A re- 
cently created committee is now developing a broad 
program aimed at research, report, publicity, and 
policy recommendations for professional engineers 
in this phase of engineering work. 

One of the most pressing problems facing the pro- 
fession at the present time—and receiving a con- 





Complete MARKET information 
to help you service clients 





We’ll be happy to send you detailed, 


— get it quickly and without cost 
from Industrial Location Service 
of New York State. 


If you’re faced with the problem of mak- 
ing a statistical analysis of your client’s 
potential markets . . . determining the size 
and location of these markets . . . or find- 
ing areas from which they can be reached 
most economically, contact the New York 
State Industrial Location Service. 


up-to-the-minute market data for any in- 
dustry, or industries. 

The information you'll receive includes 
figures on population and population char- 
acteristics, income, store sales by class of 
store, home ownership, automobile regis- 
trations, and many other comprehensive 
facts. We’ll also send you estimates of the 
present or potential consumption of spe- 
cific products within whatever particular 
areas you indicate. 


FURTHER INFORMATION IS ALSO AVAILABLE ON: 


RAW MATERIALS: Cost and availability of LABOR: Availability, skills, and rates. 


all materials and supplies needed. 
TRANSPORTATION: Availability of facili- 
ties, cost of assembling materials and dis- 
tributing finished products between any 
given points. 

MARKETS: Industrial and consumer mar- 
ket data. 


Industrial Location Service of 


New York State 


POWER AND FUEL: Character and cost at 
any point. 


AVAILABLE BUILDINGS: Types, condition, 
facilities and terms. Confidential. 


SITES: Availability, size, character, in- 


Stalled services; photos and maps. Confi- 


dential. 


COMMUNITY SERVICES: A complete report 
on the facilities and attitudes o{ any com- 
munity. 


LAWS AND REGULATIONS: Fi! data on 
laws or regulations applying to any pat 
t cular form of enterprise. 


GET FREE BROCHURE: “Industrial Location 
Services.’’ Also detailed physical map of New 
York State. Write New York State Depart- 
ment of Commerce, Room 835,112 State St., 


Albany 7, New York. 


““WE DON’T SELL SITES—-WE MATCH NEEDS” 
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siderable amount of attention—is that of collective 
bargaining for engineers. The National Society of 
Professional Engineers has taken the position that 
the regimentation inherent in unionization activities 
is incompatible with professional development. As a 
result, the Society has now embarked upon a pro- 
gram of investigation, reporting, and the resolution 
of some of the major problems in this field. 

In addition, NSPE is very active in the fields of 
education, ethical practices, military affairs, em- 
ployment practices, Civil Service activities, archi- 
tect-engineer negotiations, policies with respect to 
competitive bidding, and other problems of the pro- 
fessional engineers. From experience, NSPE finds 
that the vast fields of activity which need further 
action require the entire efforts of an organization 
at the professional level, such as NSPE. 

The engineer has two sharply defined aspects to 
his professional development. One is his technical 
competence. Obviously, he must be well qualified 
technically if he is to perform the public service 
which will merit professional stature. However, as 
the late Dr. Wickenden said, “It is the Second Mile, 
over and above that of compulsory activity, which 
distinguishes the true profession from that of a 
trade.” It is to this professional activity that NSPE 
is dedicated, in the belief that engineers need both 
their technical society and their professional so- 
ciety for well-developed professional maturity. “ @ 








BLACKMER 
DESIGN 
means low 


pumping 


costs... 


TYPICAL CAPACITY CURVE 
OF A BLACKMER PUMP : 


< BLACKMER VOLUME| 


THIS CURVE se {SWINGING VANES) 
INDICATES THE : 

EFFECTS OF WEAR 

UPON A CONVENTIONAL Bt 

TYPE ROTARY PUMP 


Ba YEARS OF SERVICE 





1. Blackmer’s swinging and sliding vane principle assures maximum 
efficiency, positive priming characteristics, and continuing high rate 
of delivery. Metallic or composition yanes which are self adjusting 
for wear insure peak performance through years of hard use. When 
the vanes finally wear, it is easy to replace them and restore the 
pump to normal capacity in a matter of minutes. 

2. The Blackmer design also features replaceable cylinder liners 
enabling pumps operating under severe conditions or corrosion and 
abrasives to be renewed at minimum cost. 

3. Proper shaft alignment and easy maintenance result from the use 
of heavy duty bearings which are isolated from the pumpage. 

4. The Blackmer pressure control valve, an integral part of the 
pump, provides minimum variation from’ set pressure and protects 
the unit against damage by accidental shut-offs in the discharge 
system. 

5. Pumps are available with speed reduction equipment for opera- 
tion by all types of power drives (Motors, Engines, Turbines, etc.) 
6. Blackmer rotary pumps supply the answer to a wide range of 
LIQUID MATERIALS HANDLING problems involving delivery to 
1500 GPM — viscosities through 100,000 SSU — discharge pres- 
sures through 150 PSI — temperatures to 600°F. 





liquid materials handling 


(A >» —_ ww Va wie 
© BLACKM 
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Industrial, Hand and Truck Pumps, Strainers, Pressure Control Valves 
BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICH. 
DIVISION SALES OFFICES — NEW YORK ® ATLANTA * CHICAGO 
GRAND RAPIDS * DALLAS * WASHINGTON ¢ SAN FRANCISCO 


See Yellow pages for your local sales representative 











Pic HOT WATER HEATERS 


ENGINEERED FOR SERVICE 


Industries everywhere are replacing outmoded 
woter heaters with Pick Instantaneous Water 
Heaters. Here are the reasons: 


*® Water Is Heated Instantly. Entirely automatic, 
Pick Heaters operate by steam injection to heat 
the water in a flash to exact temperature desired 
ond in volume required. 


*® Fuel Savings Are Substantial. Steam injection 
heating is the most efficient method known. There's 
no waste because water is heated only as used 
+ « » never stored and allowed to cool. 


*® No Storage Tanks Required. Compact design of 
Pick Heaters permits out-of-the-way installation 


floor space. 


* Exact Temperature Control. Pick heaters can be 
operated at low or high loads with minimum 
temperature fluctuation. And it’s done quietly. 


* Maintenance Cost Is Low. Pick Heaters can be 
cleaned in a matter of minutes — worn parts 
easily replaced. 





* Installation Is Inexpensive. Only ordinary pipe 
connections are required. 
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INSTANTANEOUS fR\oa 


in corners, on walls or overhead. Saves valuable pa  - 





SAVES MONEY FOR ANY 
INDUSTRY THAT USES 


Write for booklet on how-PICK HEATERS cut costs of Hot Water —} No Obligation. 


PICK MANUFACTURING CO. e 



















STEAM INJECTION 





HOT WATER! 
at? gel “+f 
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Write CE-254 


WEST BEND, WIS. 
























Regulators or Capacitors 


—Starts on page 34 


capacitors on when the regulator reaches its maxi- 
mum raise position. The capacitors then remain on 
until the regulator reaches its maximum lower po- 


sition. This can be accomplished by using the limitf 
switches in the regulator mechanism. Such installa. 
tions gain the benefits of reduced kva and reduced 
losses which are possible with capacitors plus the 
narrow, accurate plus-or-minus one-volt band 
width obtainable in present-day modern voltage 
regulators. 





500 kva 1.4 miles 750 kva 
750 1.3 1000 
1000 ’ 1500 
1500 . 2000 
2000 , 2500 
2500 ’ 3000 
3000 ' 3750 
5000 
6000 


750 kva 2.7 miles 750 kva 
1000 2.5 1000 
1500 A 1500 
2000 f 2000 
2500 d 2500 
3000 d 3000 
3750 d 3750 
5000 : 5000 

6000 
7500 


TABLE 1 


EQUI-COST DISTANCES FOR 10 PERCENT VOLTAGE CORRECTION 
ON DISTRIBUTION CIRCUITS WITH REGULATORS OR CAPACITORS 


Line Voltage = 2500v Line Voltage = 5000v Line Voltage = 8660v 
Circuit Load Equi-Cost Distance Circuit Load Equi-Cost Distance Circuit Load Equi-Cost Distance 


Line Voltage = 4330v Line Voltage = 7620v Line Voltage = 12,470v 
Circuit Load Equi-Cost Distance Circuit Load Equi-Cost Distance Circuit Load Equi-Cost Distance 


*Regulators are more favorable for shorter distances, capacitors for longer distances 


4.2 miles 750 kva 8.6 miles 
4.6 1000 8.1 
2.0 1500 
a, 2000 
I. 2500 
I. 3000 
I. 3750 
I. 5000 
1, 6000 
7500 


Ww hp RUNS 
Won uOn Ww — 


750 kva 14.6 miles 
1000 
1500 
2000 
2500 
3000 
3750 
5000 
6000 
7500 








Points to Consider Modern Regulator 


Step size 5g percent 


Circuit power factor Not important 


R/X ratio Not important 
Circuit demand Unchanged 





TABLE 2 


SELECTION CRITERIA 


Band width Plus or minus | percent or less Five percent or greater 


Losses Unchanged except for regulator losses *Probably reduced 


*NOTE: Losses and circuit demand may be increased if power factor is made sufficiently leading. 


Voltage-Controlled Switched Capacitors 


Usually several percent 


Capacitors may cause leading power factor 


May limit effectiveness of capacitors 


*Probably reduced 











Ce quotes 
There has been a great blossoming of the biological sci- 
ences. They are moving out of empiricism into logical 
order ...In the whole field of biological applications a 
dam is about to break, and a surge forward is ready to 
occur, just as in the physical sciences the fundamental 
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discoveries of centuries finally led to the presen: day of 
thermionic tubes, transistors, television, atomic energy: 


Vannevar Bush 
President, Carnegie Institution of Washingt 


CONSULTING EN GINEER 





limit E 


stall. 
duced 
IS the 

band 
oltage 











Ly of 
ergy. 


3ush 
gton 










GREATEST NAME IN ELECTRICAL WIRE AND CABLE 


SAFETY M.|.WIRING SYSTEM 


SMALL DIAMETER 
PERMANENT FLEXIBLE RUGGED MOISTUREPROOF RESISTS HEAT SAVES SPACE 


THE WORLDS NEWEST, MOST VERSATILE 
ELECTRICAL WIRING! 


1953 Code Approved for wiring jobs up to 600 volts, Safety m.i. 
Wiring has proved its versatility for power, lighting and 
control. In power plants, industrial and commercial buildings, 
processing plants, ships and in dozens of other 

applications where deterioration is a major problem. 

By acting as its own conduit... by unique flexibility and 
small diameter...Safety m.i. Wiring has further proved its 
ability to provide lower installed costs. For information 
on this amazing product, check General Cable today. 


BARE, WEATHERPROOF, INSULATED WIRES GENERAL CABLE CORPORATION Executive Offices: 420 Lexington Ave. 


ond CABLES FOR EVERY ELECTRICAL PURPOSE New York 17, New York 





Sales Offices: Atlanta * Buffalo * Cambridge (Mass.) * Chicago * Cincinnati * Cleveland 
Dallas * Detroit * Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee 
Minneapolis * New York * Newark (N.J.) ¢ Philadelphia ¢ Pittsburgh * Portland 
St. Louis ¢* SanFrancisco °¢ Seattle ¢ Syracuse * Tulsa ¢* Washington, D.C. 
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for PURGING... 


DRY ICE CONVERTERS 




















| IF 


NO OPERATING COSTS! 


s Ice Converters are A.S.M.E. code pres- 
sure vessels especially adapted for charging 
full-sized 50-Ib. cakes of solid CO,. They 
may be located any place in a plant and 
connected by pressure piping to the gas use 
area. A variety of sizes are available for 
either vertical or horizontal installation. No 
electricity, fuel or refrigeration needed. 


Write for folder and prices 


DRY ICE CONVERTER 
CORPORATION 


Dept. C., Box 1652, Tulsa, Okla. 


DRY ICE 
CONVERTER CORP. 


TULSA OKLAHOMA 
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ASCE Streamlines 


Sanitary Engineering Division 





Reorganization of the Sanitary Engineering Diy 
of the American Society of Civil Engineers — to en. 
able it to provide wider opportunities for significant 
professional service by sanitary engineers in public 
and private practice—has been under way since 
mid-1951. 

To reverse the trend to increased specialization 
and splinter movements that hamper sanitary engi. 
neers from presenting a united front both within 
and without the profession, the Joint Committee {o; 
the Advancement of Sanitary Engineering, initiated 
in 1952, is gradually assuming responsibility for al] 
professional-level aspects of sanitary engineering 
practice, including certification, welfare, and inter. 
society relationships. 

Three joint committees are now preparing manv. 
als of practice with the American Water Works 
Association and the Federation of Sewage and In. 
dustrial Wastes Associations. Activities in the fields 
of sanitary engineering aspects of nuclear energy 
and atmospheric pollution are under study. 

All in all, ASCE’s Sanitary Engineering Div. is 
now organized for professional service in 14 fields 
of essential activity. 

Invitations have been extended to the American 
Institute of Chemical Engineers and the American 
Society of Mechanical Engineers to participate in 
the Joint Committee. 
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“PACKAGED” 
STEAM BOILERS. 


Completely Equipped and Tested at 




















factory. 





Fully Automatic for Gas or Heavy Oil 
or Combination Oil and Gas. 














FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 
company stationery. 












STEEL GRATING MAKES WALKS SAFER 


Sturdy, one-piece construction with tops of all bars flush pro- 
vides open steel flooring and stairs for safe, easier walking. 
Gary Grating is furnished in a wide variety of neat appearing 
designs and sizes—and is tailor-made to fit your needs. For 
complete description and installation pictures on Gary Welded 
Grating, Stair Treads and Gary-Irving Decking, ask for 
Catalog CE-44 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO, 


4015 East Seventh Avenue e Gary, Indiana 











60 to 600 Horsepower. High and Low 
pressure. A.S.M.E. Code and Nat’! Board. 


Efficiency and Capacity guaranteed. 


Underwriter's 


Laboratory and 


Mutual approved. 


Factory 


Detailed Specification Forms, Catalog, 
and other Engineering Dato gladly 


furnished. 


JOHNSTON BROTHERS, INC. 
FERRYSBURG, MICHIGAN 


Established 1864 
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COnsuting engineers’ calendar 








Diy. 
O en. Sponsor Event Location 
‘icant 
ublic 
since Apr. 21-23 American Institute of Electrical Engineers Conf. on Feedback Control Hotel Claridge 
Atlantic City, N. J. 
ation Apr. 21-23 Southern Asso. of Science & Ind. Southern Ind. Waste Conf. Shamrock Hotel, 
—— Houston, Texas 
_— April 26-30 American Society of Tool Engineers Industrial Exposition Convention Center 
ithin Philadelphia, Pa. 
= April 27 Association of Consulting Chemist and Symposium-Banquet Hotel Belmont Plaza 
iated Chemical Engineers New York, N. Y 
or al May 2-6 Electrochemical Society Indus. Electrochem. Div. LaSalle Hotel 
ering Chicago, Ill. 
nter- American Welding Societ Spring Meeti Hotel Statler 
May 4-7 s ad iene Buffalo, N. Y. 
lanu- May 5-7 American Institute of Electrical Engineers North Eastern Dist. Meeting Van Curler Hotel 
lal Schenectady, N. Y. 

' ° American Welding Societ 2nd Welding Sh Memorial Audit. 
+ May 5-7 & y nd Welding Show Buffalo, N.Y. 

; Cc d Ai : . : The Homestead 
erg) May 10-12 ompresse ir and Gas Institute Spring Meeting Met Seta, Ya. 
7" May 16-19 American Institute of Chemical Engineers Summer Meeting Springfield, Mass. 
fields May 17-20 Basic Materials Exposition and Conference 2nd Annual Exposition Amphitheater 

Chicago, IIl. 
rican May 23-28 American Water Works Association National Convention Seattle, Wash. 
rican 


fe in June 9-11 American Society for Quality Control 8th Annual Convention gp 7 


June 14-17 American Society of Mechanical Engineers Oil & Gas Power Division Muehlebach Hotel 
Kansas City, Mo. 


* American Society of Civil Engineers Convention Chalfonte-Haddon 
June 14-19 on 1 Hall, Atlantic City 


June 20-24 American Society of Mechanical Engineers Semi-annual Meeting William Penn Hotel 
Pittsburgh, Pa. 


June 20-25 American Institute of Chemical Engineers Nuclear Engr. Conference University of Mich. 
Ann Arbor, Mich. 


June 21-25 American Institute of Electrical Engineers Summer General Meeting Los Angeles, Calif. 


June 28-30 American Society of Heating and Ventilating Semi-annual Meeting New Ocean House 
Engineers Swampscott, Mass. 


July 13-15 Western Plant Maintenance Show Conference and Exposition Pan Pacific Bldg. 
Los Angeles, Calif. 























PROFESSIONAL LISTINGS 








DE LEUW, CATHER & COMPANY Capitol Engineering Corporation SAMUEL F. TURNER 
C ngineers — Constructors — Managemen a 
Tra pein ngg Boat 4 Design and Surveys Roads and Streets Ground-Water Geologist and Engineer 
Traffic Problems a , Adviewy Service to the Consulting Field. 
Indust al Plants Grade Separations Bridges ter supply investigation and reports. 
ailroads Expressways e Well Yesotions and foundation surveys by geology 
Foren’! = EXECUTIVE OFF and geophysics 
ower Plants Municipal Works DILLSBURG, PENNSYLVANIA Well development and pumping tests, 
150, N. Wac ker Drive 79 McAllister Street Washington, D. C. Pittsburgh. Pa. Drill sample description and testing. 
Chicago «, 1. San Francisco 2, Cal. Dallas, Texas Paris, 350 East Camelback Road Phoenix, Ariz. 
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PERMANENT BINDERS 
FOR 12 ISSUES OF CE SEELYE STEVENSON VALUE & KNECHT 
attractive binder to establish your Ce 6. See _ CONSULTING page woe 
permanent file of Consulting Engineer Richard E. Dougherty, Consultant 
CONSULTING ENGINEER ; Manufacturing Plants 
I2-issue size, $3.00 — order today Mechanical Electrical Heavy Engineering 
Structural Mechanical Electrical 


CONSUL 
420 Main _— ye Mich. 6819 HILLCREST DALLAS, TEXAS 101 Park Ave. New York 17, N. Y. 
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A fundamental guide 
to the administration 
of construction work 


ENGINEERING 
CONTRACTS 
and SPECIFICATIONS 


New Third Edition 


By ROBERT W. ABBETT 
Knappen-Tippetts-Abbett-McCarthy 


The new third edition 
makes this famous book more 
valuable to you than ever. Re- 
vision and expansion have 
brought it completely up to date 
and made it even more conven- 
ient as a reference on every as- 
pect of contracts and specifica- 
tions. Written by a partner in 
one of the nation’s foremost en- 
gineering firms, it is the only 
beok of its kind written strictly 
from the engineering viewpoint. 


Engineering Contracts and 
Specifications is not just another 
specimen book, limited by the 
details of changing practice. The 
principles it examines and ex- 
plains can be applied directly to 
the drawing up of any contract 
or specification involving con- 
struction work. It shows you the 
practical and legal pitfalls to 
guard against. It shows how to 
get lower bids by making your 
specifications more exact. 


1954. 429 pages. 


Published by 
JOHN WILEY & SONS, Inc. 


mail order to 


$6.00 
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| 420 Main Street St. Joseph, Mich. | 
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TO ORDER BOOKS 


As a readers’ service, CONSULTING ENGINEER will 
order reviewed books or any other technical 
volumes you need. In ordering books, give title. 
author, and publisher and enclose check or re- 
quest books COD. We will also suggest titles 
of books on any technical subject and order for 
you at regular publishers’ prices. 








MATERIALS AND PROCESSES (Second 
Edition), by James F. Young; John 
Wiley & Sons, Inc.; 1074 pages; $8.50. 


This volume on Materials and 
Processes is one of a series written 
primarily for the General Electric 
Engineering Educational Program. 
The second edition has been ex- 
panded by 50 percent and brought 
up-to-date. The book includes a 
thorough coverage of developments 
of the last 10 years, particularly 
stressing the recent advances in 
physical metallurgy and chemistry 
as well as industrial practices. 

The author, James F. Young, is a 
consultant on the staff of the Vice- 
President of Engineering of the Gen- 
eral Electric Company, in New York 
City. He has been both a student and 
a supervisor in GE’s Training pro- 
gram for graduate engineers. 

Primarily, the volume is designed 
to present the interrelated informa- 
tion needed to apply engineering 
fundamentals of materials and proc- 
esses to design, production, and con- 
trol of products. It is written strictly 
from the viewpoint of the engineer 
and covers both metallic and non- 
metallic materials and manufactur- 
ing methods. 


FLOW AND FAN, by C. Harold Berry; 
The Industrial Press; 226 pages; 
$4.00. 


Professor C. Harold Berry, of Har- 
vard’s graduates school of engineer- 
ing, has brought both engineering 
and teaching experience together in 
this volume, which present basic cal- 
culations in the design of systems 
for moving air or other gases. The 
book deals with both the flow of gas 
through duct systems and the per- 
formance and control of fans. 

The style of writing is as readable 


as conversation, and the arrange- 
ment of topics is suited to presenta- 
tion of this rather complex subject 
to readers at various technical levels. 
The author admits that the arrange- 
ment “is not always logical” because 
of a desire to show the need for a re- 
sult before a subject is developed. 

One of the best features of this 
book is that it deals adequately with 
information which is difficult to lo- 
cate elsewhere, but admirable re- 
straint has been exercised in the in- 
clusion of readily available standard 
reference material. 


ALSO AVAILABLE 

CATALYSIS, Volume I, Fundamen- 
tal Principles (Part 1), edited by 
Paul H. Emmett; Reinhold Pub- 
lishing Corp., 394 pages, $10.00. The 
first of two volumes covering the 
general approaches and tools used to 
obtain a basic understanding of both 
homogeneous and heterogeneous 
catalysis, this book is devoted to sup- 
porters, carriers, and methods of 
preparation. 

It presents comprehensive discus- 
sions, by engineers in the field, not 
only of long-established ideas and 
interpretations, but also of the wide 
range of newer concepts now ass0- 
ciated with the field of catalysis. The 
very recent approach that attempts 
to link the activity of a solid catalyst 
with its electronic structure is COVv- 
ered in detail. This book, with Vol- 
ume II, and a subsequent projecte 
series of books on catalysis, shoul 
provide a complete reference set 7 
the subject. 

ATOMIC ENERGY IN InDUSTRY—2nd 
Annual Conference—1953; Nationa’ 
Industrial Conference Board. Inc.; 
265 pages; $10.00. The Atomic En- 
ergy in Industry Conference 1s ? 
meeting of authorities on peace-time 
uses of atomic energy. This volume 
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presents the transcript of all ad- 
dresses presented at this 2nd Annual 
Conference and provides a ready 
reference on engineering work being 
done in the nuclear field. This is a 
most valuable book for consulting 
engineers interested in atomic en- 
ergy developments in this country 
and in Great Britain. 








MAGNETIC COOLING, by C. G. B. 
Garrett, Harvard University Press, 
John Wiley & Sons, Inc.; 110 pages; 
$4.50. This little book is the first to 
appear in the significant and rapidly 
changing field of magnetic cooling 
since World War II. It gives a bal- 
anced review of work done in Eng- 
land, Holland, and the United States, 
calling particular attention to the 
progress and understanding achiev- 
ed in the last ten years. This is one 
of the Harvard Monographs in Ap- 
plied Science, that should be of in- 
terest to engineers, physical chem- 
ists, and nuclear physicists dealing 
with the phenomena occurring under 
extremely low temperatures reached 
by magnetic cooling. 



















METALS PROPERTIES—ASME Hand- 
book; McGraw-Hill Book Company; 
400 pages; $10.00. Sponsored by the 
Metals Engineering Handbook Board 
of the American Society of Mechan- 
ical Engineers, the complete ASME 
Handbook will consist of four vol- 
umes, of which this is the second. 
The first was Metals Engineering 
Design, published last October. 

The new volume, Metals Proper- 
ties, contains tabulated engineering 
data on the metallurgical, physical, 
fabrication, and mechanical proper- 
ties of typical metals and alloys. The 
book provides data on more than 
500 metals in common use. Designers 
will find in this volume information 
normally available only in a large 
number of widely scattered books, 
reports, and monographs. 




















FILMS 


“THE STORY OF THE ROUND-WOUND 
TRANSFORMER,’ Line Material Com- 
pany, sound and color, 16 mm, 22 
minutes. This movie explains the 
manufacture and testing of distribu- 
tion transformers through 500 kva. 









“WHATEVER WE Do”, Air Reduction 
ales Company, sound and color, 16 
mm, 23 minutes. A basic documen- 
tary film about the atmospheric 
gases—oxygen, nitrogen, argon, 
helium, and other rare gases, cover- 
ing their key uses in industry, and 
the numberless ways they appear in 
our daily lives as parts of familiar 
Products. 











“ULTRASONIC INSPECTION,” Sperry 
roducis, Inc. sound and color, 16 
mm, 10 minutes. Latest techniques in 
ultrasonic testing of raw stock, fin- 
parts, and plant equipment are 
illustrat ed with scenes taken in 
Perry's research laboratories and 
customers’ plants. The film also de- 
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Why they buy 
NEFF & FRY 
Storage Bins 


In the photograph you see how the di- 
agonal-ended staves of a Neff & Fry 
Storage Bin are laid up. They are 
grooved and beaded to lock together. 
Each course is encircled with as many 
galvanized steel rods as needed to 
withstand the thrust of the load. 

Our bins (often termed silos or 
tanks) are used by scores of America’s 
leading companies for handling more 
than 80 kinds of flowable bulk mate- 
rials; notably, cement, coal, clay, grain, 
gravel, ore, sand, wood chips. 

The reasons: 

Formed under tremendous hydrau- 
lic pressure, the staves are rocklike in 
strength and density. They do not 
spall, rust, or burn. 


the bins have great capacity in rela- 
tion to outside diameter; no wasted 
ground area. 


carry heavy superstructures without ad- 
ditional supports. 





Since the walls are only 242” thick, - 


Despite the thin walls, the structures . 
have sufficient load-bearing ability to © 


Our wide experience enables us to | 
make valuable suggestions regarding 
materials handling systems and equip- 
ment. 

If you want to invest a few minutes 
in mighty profitable reading, ask for our 
folder, “Bins with the Strength of 
Pillars.” 


THE NEFF & FRY CO. 
302 Elm St., Camden, Ohio | 





SUPER-CONCRETE STAVE 


STORAGE BINS 





NEFF & FRY # 





scribes recent developments in im- 
mersion testing with Sperry “SI- 
MAC’ installations. Metal parts are 
inspected ultrasonically and the re- 
sults recorded automatically. 


“ALUMINUM ON THE SKYLINE,” Alu- 
minum Company of America, sound 
and color, 16 mm, 28 minutes. A 
documentary picture showing design 
and construction of Alcoa’s head- 
quarters office building including a 
description of events leading up to 
the erection of structure. The picture 
points up salient construction fea- 
tures and describes the design and 
fabrication of the building’s alumi- 
num curtain wall panels. In the final 
ten minutes, the film takes the 
viewer on a tour of the completed 
building. 


“DYNAMIC MEASUREMENT, Consoli- 
dated Engineering Corp., sound and 
color, 16 mm, 30 minutes. Viewers 
of this film go behind the scenes with 
design engineers of a large manufac- 
turer of oil refining plants to observe 
how tiny sensing devices known as 
“pickups” transmit electric signals 
to permanent oscillograph records to 
give warning of vibration factors that 
could seriously impair the delicate 
balance of a cooling tower fan. A 
number of other interesting applica- 
tions of Dynamic Measurement are 
also reported. 











Permanent Binders 


$3.00 


Holds 12 
copies of 
CONSULTING 
ENGINEER 


Keep your copies of CE easily available in 
an attractive, permanent binder. Suitable 
for home or office library. Binder holds 12 
copies, each fixed in place with a wire 
fastener. No punching or special binding 
equipment is required. These binders have 
CONSULTING ENGINEER stamped in gold 


on the front cover and on the spine. 


Copies of most 1953 issues still available 
to complete your file. 


order from 


CONSULTING ENGINEER 
420 Main St. St. Joseph, Mich. 
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Representatives 
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11 West 42nd Street 
Oxford 5-1495 
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